ties of adaptations for gasoline and petroleum, has! practieal Uses, at the Centennial Exhibition, over 
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THE OTTO GAS ENGINES AT THE COLUMBIAN been peal: and matured, and has formed so large | seventeen years ago, and which have ever eines been 

EXPOSITION. a group that if all the various engines had been col-| prominently before the publie. The Otto has had a 

The attentive visitor at our World’s Fair cannot | lected in one building, it would have required one of | most remarkable growth, and has been intreduced in 
.ve failed to notice the large number of gas engines | quite large dimensions. /many parts of the civilized world, and in many coun 
hibited by almost all of the nations represented| Germany was specially prolific in its productions of | tries special works have been erected solely for the 
vere, and involuntarily to draw comparison with the | this kind, aswell as England, while France, Russia, | manufacture of gas engines under the patents of the 
iall beginning this industry showed at our Centew and Spain were also represented, without men-/late Dr. Nicolaus A. Otto, and under such other 

al Exhibition in 1876. Similar to the advance mia : ing the exhibits of numerous American gas and | patents as have been subsequently taken out by bis 
electric lighting and the telephone, which at Basoline engifie companies. In this line of industry | successors, and which are the common property of 

ntennial were exhibited in their infantine state, Otto gas, gasoline, and petroleum engines have | all the various companies interested in this particular 


.\d which have grown since so as to fill a build tes a apa very prominent position, and it | manufacture. On this page we illustrate several of 
was ma 


¢ for themselves, so the gas engine, with its varie- rked the birth of this new motor, aa the more important of these exhibits. 


The German Gas Engine Works made an especially 
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creditable exhibit of some ten engines, which illustrat- 
ed the various methods of ignition, such as slide valve, 
electric and magnetic ignition, which were gradually 
developed ip their works and which illustrated the 
modern practices in gas engine building. Some en- 
gines were shown with dynamos combined and at- 
tached to the engine shaft ; others were petroleum en- 
gines, but all showing the extremely high finish and 





care of details which almost universally characterized 
all the German exhibits at the Fair. The German 
works are located at Deutz, near Cologne, and employ 
over 1,000 hands, having « capacity of 1,500 engines a 
year and the cash capital employed is $1, 500,000. The 
Paris Otto Gas Engine Works also make a fine exhibit, | 
though of much smaller dimensions and exhibiting but 
a few types of engines. Their offices are located at 15 
Avenue de Opera and their works employ over 200 
hands. As may have been expected, the American 
manufacturers of the Otto gas engine, at Philadel- 
phia, bave attracted great attention by the large vari- 
eties of engines shown, and specially by the extremely | 
low gas consumption of 16°5 cubic feet per actual horse | 
power per hour, which test was submitted to the 
judges and offered for verification by practical tests. 

The American exhibit incladed an engine of 120) 
horse power, as well as one of 60 horse power. The in- | 
teresting feature of these large engines consisted in | 
self-starting apparatus, which materially differed from | 
any similar devices heretofore made. The exhibit also 
contained engines especially designed for running | 
idle at an extremely low gas consumption or expense | 
for friction, and furthermore possessed many interest- 
ing varieties of designs, including vertical engines, 
twin cylinder as well as the ordinary horizontal type. 
Most sizes are available for gaseous fuel (coal gas, 
natural gas or producer gas) or for liquid fuel (gasoline 

and petroleum). This liquid fuel has widened the | 
market of this kind of motor very largely and made 
the engines available for country uses for farming as | 
well as manufacturing. The Philadelphia house also 
exhibited a portable engine for farm uses in the agri- | 
eultural annex. The cost of running such power is | 
very attractive to the farmers, being as low as one cent | 
per horse power per hour at the usual retail cost of 
gasoline. 

The Columbian Style Otto engine was brought out | 
specially for the Columbian year, and intended to 
embody the best devices known at the present time, 
and is the special pride of the Philadelphia firm. 
[ts important feature consists in having all valves or | 
all movable parte located in separate casings which | 
drop | out of pockets left in the main casting of the 
engiue cylinde r. In this manner the wear and tear 
affect pieces that_cap be taken out, and which are | 
independent of the maif casting of the engine ; and | 
thus the engine may be subjected practicai, 40 an 
almost indefinite amount of use, as the movable parts 
to time as they become} 


may be renewed from time 
worn 

The products of the Otto Gas Engine Works, of 
Philadelphia, can be said to be the practical results 
of over twenty years’ experience in the gas engine 
business, acquired not only by the practical work car- 
ried on at their Philadelphia shops, but through the 
reports sent to them by their correspondents in other 
countries with whom they have a common interest. 
Their shops at Philadelphia bave a capacity of 800 | 
engines a year. and their representatives are in every | 
market in the United States, besides they own branch | 
houses and offices in Chicago, Omaha, Indianapolis, 
sintered Boston and New York. 

> eo — 
Cooking by Gas. 

In the course of a very successful series of lectures 
on cooking by gas which Madam Alting-Mees has 
lately delivered in Brussels, at the invitation of the 
Belgian Association of Gas Managers, she took the 
opportunity of impressing upon her audience the great 
importance of a knowledge of cookery to all who are, | 
or are likely to be, at the head of a household. When 
diseoursing, whether in Freach or in English, on cook- 
ing by gas, Madam Alting-Mees shows that she not 
only understands her subject thoroughly, but also 
how to place it before her hearers in such an attractive 
way as to make them understand it. The attainment 
of this end is something to have achieved. But this 
lady has higher aims than merely producing a number 
of excellent cooks with the aid of gas stoves and gase- 
ous fuel. She would have women and girls—and 
more especially the latter—turn their attention con 
amore to the culinary art as a very powerful factor in 
the promotion of domestic comfort and happiness. If 
they have been reluctant to do so hitherto, because the 
conditions under which the operations in this depart- 
nent of honsehold nanagement have been performed 
have not been altogether agreeable, such a feeling 
should not exist in these days, when, as Madame Alt- 
ing-Mees and others have demonstrated over and over 
again, both the appliauees used and the fuel employed 
in them conduee to, rather than militate against, the 
cleanliness which, as admitted by everybody, it is so 
highly essential to secure in preparing food for the 
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AMATEUR NAVAL OPERATIONS. 

A curious state of things exists at Rio de Janeiro, 
Republic of Brazil. The admiral commanding the naval 
vessels in the harbor, not satisfied with the proceedings 
of the existing government, revolted and for some time 
past has been engaged in bombarding different parts 
of the city, the chief result up to the present time be- 
ing the killing of innocent citizens and the burning of 
private property. The admiral’s revolt appears to 
have been so unexpected that he had time to make a 
clean sweep of all the vessels in the harbor that were 
likely to be of any use to the government in annoying 
him ; so that the only means of attacking the admiral 
was by shooting at his ships from the land forts when- 
ever the vessels came nearenough. Not much damage 
to the navy has as yet been done, as the boats are care- 
ful to keep out of harm’s way and the gunners in the 
forts appear to be poor marksmen. 

ln the meantime the government has cabled to this 
country and to Europe, ordering the purchase and im- 
mediate preparation for sea and for war. of vessels 
likely to be of use in opposing the ships of the rebels. 
Among the latter are several notable ironclads. The 
vessels purchased in New York comprise some new, 
stanch, and fast merchant steamers, in which guns 
are being mounted, and they will soon sail for Brazil. 
This new navy also comprises several small and very 
fast private steam yachts, which are to be used as tor- 
pedo boats. Ericsson’s boat, the Destroyer, which fires 
a submarine torpedo, is also in the category. Whether 
any of these can be made available in conquering the 
rebel navy is a question. Much depends upon the 
skill and daring of the crews who man the boats. Ex- 
est | perience shows that one good torpedo, if it strikes an 
ironclad, will sink her. It is said that at present there 
are hundreds of men out of employment here who 
would be glad to go to Brazil and do some fighting for 
the government. 

An interesting question is what could Yankee inge- 
nuity probably do from the shore, at Rio, to drive off 
the enemy, under the circumstances in which the Bra- 
zilians now find themselves? We will leave to our in- 
genious readers the study and suggestion of new de- 
vices, first reminding them of certain interesting inci- 
dents in this line, which once took place in this harbor. 
We quote from the ScIENTIFIC AMERICAN of May 16, 
1885 : 

‘* For some days past the British war steamer Garnet 
has been lying at anchor in the harbor of New York, 
her officers and crew the recipients of the usual hospi- 
talities accorded to visitors from friendly nations. In 
view of the various dynamite outrages that of late have 
been perpetrated, especially in London, it was rumored 
the Garnet was especially guarded with a view to pre- 
vent any secret attempt at injury to her hull. This 
rumor led Captain Paul Boyton, the famous swimmer, 
to undertake a practical test of one of his theories. 
It has long been maintained by him that by his 
how- 
ever well guarded, and can fasten a torpedo to her 
bottom, and get away to a safe distance from which to 
view her destruction. He believes it hardly possible to 
detect him, and possible only after the work has been 
done, Torpedo warfare, conducted by the regular tor- 
pedo boat, is confessedly hazardous and costly. Seve- 
ral lives are exposed and several thousand dollars risked 
at each attempt. But Boyton’s method of swimming 
out to a vessel, sinking underneath her, rising at the 


tus | Dd that cuts the tide, and fastening his deadly and 


timed machine to her anchor chain, exposes only one 


4898 | life, risks only a few dollars of value, and accomplishes, 
4898 | with fifty times the certainty of any other scheme, a 


destruction sure, terrible, and complete. On the night 
of May 5 last the gallant captain, who, by the way, is 


Mae an Englishman, undertook to show to some of his 


friends the correctness of his assertions. According to 
the Tribune, he provided himself with the shell of a tor- 
pedo of the usual pattern, about two feet long, with 
clockwork at one end so arranged as to set it off five 


M81 | ninutes after the machinery was started. It was loaded 


with little cracked stones instead of explosive material. 
It contained air chambers of sufficient size to float it 
easily, and was supplied with about ten yards of 
rope with which to tow it and to tie it up against the 
ship. The rope was slipped around the swimmer’s 


48% | foot, and he started off from the Staten Island shore 


sa | toward the Garnet, half a mile or so distant. 

“As the swimmer approached the war vessel, he ex- 
pelled the air from his suit and sank deep into the 
water, drifting with the tide under the ship, and reap- 
pearing near her anchor chains at the starboard bow. 
He reconnoitered gingerly about this perilous spot. 


* a00 If he was detected, the probability that they would 


shoot first and inquire afterward was fully impressed 
on his mind. He had no disposition to submit himself 
to this risk. He could hear the men in the bows 
whispering faintly, and the heavy plod, plod, of the 


4a | watches on the decks. Finally he touched the anchor 


chain. He came nearer and nearer, and grasped it with 


¢ “| his hand. Drawing his foot up, he undid the knot 








which had held the torpedo in tow, and carefully threw 
the rope over the anchor chain. He drew its end 
toward him, and tied it securely in three knots. Then 








NovEMBER II, 1893.) 





he swam down to the torpedo, and placed it against 
he vessel on the starboard side just amidships. He 
.hoved himself off. In five minutes more, had the 
torpedo been charged, the Garnet would have been 
blown up. 

This recent midnight prank of Boyton’s recalls the 
.ttempt of Sergt. Lee, of the American army, to blow 
ap Lord Howe’s flagship Eagle in the same waters in 
1776. 
tempt to use a submerged torpedo in actual warfare 
was imitated by Boyton, save that he was clad in rub- 
ber instead of oak, and loaded his torpedo with broken 
.tone and an advertising card instead of gunpowder 
.od means for exploding it. Both adventurers meant 
»usiness, but not precisely in the same sense. 

‘Sergt. Lee operated a torpedo boat invented by 
David Bushnell, afterward captain in the patriotic 
army. It had been tried with some success experiment- 
ally, and gave promise of being useful in serious war- 
fare. The first opportunity for such use was offered 
when the British fleet of 37 men-of-war and 400 trans- 
ports took possession of New York harbor. The fleet 
lay in the lower bay, just inside Sandy Hook. 

‘From the deseription given of the Bushnell boat, it 
would seem to be more like a barrel than a boat. It 
was of oak, iron-banded, and only large enough for one 
person. When floating upright, the navigator’s head 
was a little above the level of the water. By means of 
two foree pumps, worked by the occupant’s feet, the 
vessel could be made to sink or rise in the water, by 
foreing water out or in, and so changing its specific 
gravity. Its progress horizontally was governed by 
two revolving paddles in front, tarned by a crank in- 
side. The torpedo was fastened to the back of the 
boat by a serew, the release of which set in motion a 
clock connected with a gun lock and flint. After the 
predetermined interval of time had elapsed, the clock 
would strike and ignite the powder. 

“The torpedo carried by Lee against the Eagle was 
charged with 150 pounds of powder (some say 130 
pounds), and the clock was set to explode the charge in 
thirty minutes after the torpedo was placed. Lee was 
towed to the neighborhood of the fleet by a party in 
whale boats, and then proceeded to attack the fleet 
alone. He succeeded in reaching the Eagle, a 64-gun 
ship, undetected, and spent along time in a vain at- 
tempt to fasten the torpedo to her bottom with hooks 


and screws; a band of iron at the edge of the copper | minute. 
As | theater with a view to looting it, but the Columbian 


sheathing proving an especially serious obstacle. 


daylight approached, he was compelled to leave the | 
fleet and return to the city. Off Governor's Island he 


was intercepted by a British barge, when, to avoid | 
capture, he exploded his torpedo, escaping from his | 
pursuers during the panic which the explosion excited. 

‘‘A Bushnell torpedo boat was used more success- 
fully a year later in the harbor of New London, Conn., 
where a prize schooner, in charge of the man-of-war 
Cerberus, was blown up and destroyed. 

“ As an act of discourtesy to a friendly visitor, Boy- 
ton’s prank has little to commend it. As a practical 
demonstration of a new risk to war ships at anchor, 
even in a friendly port, it has a different and wider 
bearing. Bushnell’s idea of matching one man against 
a ship may, after all, be the true one. It is obvious 
that one torpedo placer, able to swim Boyton-fashion 
on or under water, is much less liable to detection than 
a torpedo boat, and much less easily guarded against ; 
for he could approach unseen and pass under the 
booms and networks which suffice to explode or ward 
off torpedoes of the usual sort. If Sergt. Lee’s torpedo 
had been provided with a strong magnet, the strip of 
iron which thwarted him would have insured the suc- 

_cess of his undertaking, and the use of torpedoes in 
naval warfare might have been hastened half a cen- 
tury, materially changing the current of more recent 
naval and political history.” 


a 
The Hot Blast Furnace Three Thousand Years Old. 


Is there anything new under the sun? asks the 
Railway Review, and then adds Solomon was right. 
The more the past is explored the more evident this 
becomes. A prehistoric blast furnace is the latest dis- 
covery! Professor Flinders Petrie, in 1890, convinced 
himself that in a remarkable mound called Tel-el-Hesy, 
in South Palestine, would be found the remains of 
What was one of the strangest places in the country 
down to the invasions of Sennecherib and Nebuchad- 
nezzar. The explorations, said Mr. Bliss at the Pal- 
estine exploration fund meeting recently, have fully 
verified this forecast. Amid all the evidence discovered 
by Mr. Bliss of the civilization of that remote age— 
Wine presses, treacle presses,alkali burnings and innum- 
rable others—by far the most curious is the disclosure 
of an iron blast furnace, arranged to give strong evi- 
dence of being intended to heat, in its descent, a blast 
of outside air forced through passages before entering 
the chamber at the level where tuyeres are usually 
found. “If this theory be correct,” says Mr. Bliss,“ we 
find, 1,400 years before Christ, the use of the hot air 
blast instead of cold air, which is called a modern im- 
provement in iron manufacture due to Neilson, and 


It is curious to note how closely that earliest at- | 
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The World’s Columbian Exposition passed out of 
existence and became a thing of the past with digni- 
fied and impressive silence on Monday, October 30. A 
programme had been prepared for the day which was 
to be one of the most memorable events of the Expo- 
sition, but the tragic death of Mayor Carter Harrison, 
of Chicago, at the hands of an assassin put a sudden 
end to all outbursts of enthusiasm. 

For several days preceding the closing day the 
weather had been unusually chilly, and as there were 
no means at hand of heating the buildings, the attend- 
ance was not as large as had been anticipated ; never- 
theless, on the closing day there were over 200,000 paid 
admissions. The formal exercises by which the Expo- 
sition was declared closed were held in Festival Hall 
and were of the simplest nature. Following these a 
national salute was fired on the lake front, and sim- 
ultaneous with this every flag in the Exposition 
grounds, save one, dropped from its staff. This one 
flag that was reserved was the great banner flying 
from a staff at the east front of the Administration 
| building. This was hauled down with much cere- 
|mony, while a band in a stand near by played the 
| “Star-Spangled Banner” and “ America.” 

In the evening the illumination was one of the 
grandest yet held. Every electric light that could be 
pressed into service shed forth its rays, and the crowds 
of visitors took a last parting look at the dreamland 

effect. At eleven’ o’clock the last light, except those 
lon the police circuits, was darkened. In the mean- 
‘time, exciting scenes were being enacted on Midway 
Plaisance. The rabble let itself loose and marched 
up and down the broad street blowing horns, tearing 
away awnings, and becoming more boisterous every 
Finally, an attack was made on the Chinese 





guards called a halt, and the crowd was dispersed. 

During the day, Monday, while the crowds were see- 
ing the Exposition for the last time, the transportation 
department was gathering on the tracks outside the 
terminal station railway material by the train load, 
preparatory to begin laying tracks for removing ex- 
hibits the instant the crowd vanished. Hundreds of 
men gathered at the lower corner of the grounds seek- 
ing employment, and Tuesday morning the busiest 
of scenes were enacted as the tracks were ready to be 
laid across the plaza on each side of the Administra- 
tion building and elsewhere throughout the grounds. 
The warehouses containing the packing boxes had | 
been besieged for days previous to the closing, and 
trains of flat cars were loaded with empty cases ready 
to be hauled to their destination. Not a moment 
seems to have been lost. 

The attendance at the Exposition falls short of what 
had been anticipated. The management had counted 
upon 30,000,000 paid admissions, while the actual at- 
tendance was 22,225,000 full admissions and 1,650,000 
children’s admissions. The free admissions were over 
6,000,000. It will be some time yet before the actual 
receipts can be stated, but they will exceed $33,000,000, 
so that the Exposition will be able to pay all expenses 
and probably have between $2,000,000 and $3,000,000 | 
to distribute to stockholders. | 

The wrought iron gates that stood in front of the 
German section in the Manufactures and Liberal Arts 
building were highly commended for the quality of | 
workmanship in them ; but this was not the only ex-| 
hibit of this nature that received high commendation, 
for back in the northwestern corner of the building, in 
an unfortunately secluded location, was a magnificent 
gate of American manufacture. This gate was in the | 
exhibit of the Winslow Brothers Company, and was 
probably the largest piece of wrought iron work ever 
produced in this country, as it stood thirty-three feet 
high and was twenty-three feet wide. Every part of 
the gate was wrought by hand, the only tools the | 
workman used being a forge and anvil, a hammer and | 
a pair of tongs. It was constructed of Swedish and | 
Norwegian iron, together with open hearth low grade 
American steel, which was used in the more decorative 
and ornamental features. Each bud and flower in 
the delicate ornamentation was shaped from a solid 
piece 
and formed by hand, no 
and faces were hammered out of solid plates of 
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torical instruments exhibited by M. Steinert. This 
‘exhibit contained a fine collection of clavichords, 
spinets, virginals, harpsichords, hammerclavieres, and 
piano fortes. One clavichord, which dates back to 
1500 and something, was four and one-half octaves, 
and was so constructed that two different tones were 
produced upon each set of strings. Another clavi- 
chord, with the same size of keyboard, was incased in 
a case of rococo style, in white enamel and gold. [It is 
onlya century older than the previous one mentioned 
and of the same general type. The most interesting 
and valuable spinet exhibited was a double one, each 
board of four octaves, made and painted by the 
famous Hans Ruckers, of Antwerp, before the year 
1600. The small spinet at the left in this instrament 
| Sets into the case of the spinet proper, and was tuned 
jone octave higher than the other. In performing 
|}upon both instruments at the same time, the smalier 
one could be removed from its case and set upon a 
table. The painting on the inner side of the lid re- 
presents a contest before the gods between Apollo and 
Marsyas, the former playing a viol and the latter a 
pipe. The rest of the case is elaborately painted. 
With the exception of a similar spinet at Nuremburg, 
this is probably the only other double one in exist- 
ence. Another spinet exhibited is similar to the 
favorite one used by Handel. 

A harpsichord that was very complete was one of 
| two keyboards of five octaves, made in London in 1769 
| by Jacobus Kirkman. This had seven registers, two 
of eight and one of four-foot tone, one harp, one 
lute, and one machine stop. Another instrument, 
somewhat similar to this, with a very rich inlaid case, 
was formerly owned by Napoleon Bonaparte. The 
oldest harpsichord exhibited nad a single keyboard of 
four and one-third octaves, and was made in Pisa in 
1626. The case to this was elaborately painted. It is 
one of the oldest instruments in existence. An upright 
hammerclaviere which attracted much attention was 
one of four and one-half octaves with two knee pedals, 
which had a case much like an old-fashioned secretary 
in shape. The strings ran in a horizontal direction, 
just opposite to the usual upright piano. This instru- 
ment is tuned to the right. The most peculiar-shaped 
instrument shown was a piano forte of four octaves, 
made in the form of a lady’s sewing table. 

Three pianos of early American manufacture were 
exhibited, the oldest one having been made in New 
York in 1815 by John Geib. This instrument is inlaid 
with brass and rests upon a frame of claw fee? which 
are finely carved and gilded. Among the concer: ,. and 
pianos exhibited was one that was the property of 
Haydn. Another similar instrument is the exact coun- 
terpart of the one used by Mozart. A concert grand 
piano that was used by Beethoven attracted more at- 
tention than any other instrument in the exhibit. 
This was not very unlike the others, although it was 
six and one-half octaves in size. A piano violin was 
one of the most peculiar instruments in the collection. 
This was upright and the strings were made of wire, 
as in an ordinary piano forte, but of greater relative 
thickness and with one to each note, These wires run 
in a vertical direction and had attached to each a small 
bundle of bristles projecting in front abvut an inch. 
A metallic roller, with resin on it, is made to turn by 
means of treadles, and when the keys are pressed down 
atangent, holding a piece of whaiebone, presses the 
bristles toward the roller, and motion is communicated 
through them to the strings and musical vibration is 
excited. The effect of this on the ear is not unlike that 
of a string orchestra. 

The Columbian Museum, which has been talked 
about for some weeks as an institution that should be 
organized to retain some of the exhibits at the Exposi- 
tion, has now become a tangible and assured success 
by the donation of $1,000,000 toward a fund to support 
it by Mr. Marshall Field, of Chicago, and $100,000 by 
George M. Pullman. There are many valuable exhibits 
in nearly all of the departments that were either pur- 
chased outright by the Exposition or solicited in such 
a manner that the Exposition has the disposal of them. 
This is especially true in the Anthropological depart- 
ment. There are also many exhibits that are very val- 
uable in themselves as features in such a museum, but 
which do not have the intrinsic value to make it worth 
while to return them to their original location. To se- 
eure all these exhibits will make it possible for the 
museum to be among the most complete in the world 
in certain departments. Probably more than half of 
the finest exhibits in the Anthropological building and 














in the Mining building have already been secured, 


while valuable donations have been made from other 


departments. The only building on the grounds that 
is of such a permanent nature as to be suited to the 
purpose of containing such a museum is the Gallery of 
of metal, while the leaves of each rose were cut | Fine Arts, which is constructed almost wholly of brick - 
rivets being used. The masks and structural iron, and which was built with this pos 
steel sible purpose in view. The Legislature of Illinois at 


five-sixteenths of an inch in thickness. The workman | its last session made it possible to retain this as a per- 
used no form or mould of any kind, but depended upon | manent structure by passing an act with this purpose 


his skill and his eye to produce the fine results. 


in view. 


Some of the exterior ornamentation is of a 


Musicians had a feast in studying the collection of | temporary nature, but it can be remedied by putting 





patented in 1828,” 





keyed and stringed instruments in the display of his- 





(Continued on page 311.) 
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THE “PARAGON” SPEED INDICATOR. 

A very convenient handy speed indicator is 
shown in the accompanying illustration. The de- 
vice is made in the form of a pistol, which it closely 
resembles inappearance. The handle is grasped firmly 
in the hand of the operator, the point being pressed 
against the end of the shaft and the indicating me- 


and 


chanism is set in operation by simply 
pulling the trigger. This simple con 
trivance enables the operator to time 
the indicator with the hands of a watch 


with considerable nicety, while the form 
in which it is manufactured is convenient 
and the parts are simple in construction. 

in the ilustration, a portion of the 
tubular bearing in which the spindle re- 
volves to show the worm 
gear connections and the ball bearing at 
which 


is cul away, 


the inner end of the spindle sus 
tains the end thrust when the device is 
The handle, H, is of pistol grip 
form, the angularly 
pointed, with the inner ball bearing, B. 
The frame, F, in which the dial wheels, 
D', D*, D*, are mounted, is pivoted at P, 
so that it be downward 


azainst the force of a spring to cause the 


in use 


spindle, S, being 


can moved 


teeth of the dial wheel, D', to engage 
with one of the worm gears on the 
spindle, S, the first wheel indicating 


the second hundreds, and 


By 


units and tens 
the third thousands of revolutions 
the dials are quickly and easily reset to zero, the star 
ou each wheel being then opposite its pointer, A 
the other left hand, and this shifter may be moved to 
the right or lefi, as indicated by the letters R, L, ac- 
cording to the direction in which the shaft is running, 
whereby the revolutions may be counted by one set 
of figarea, no matter in what direction the shaft may 


be running. The dial wheels are instantly brought 





4 
SSS 


RERNOS RRARANAN ARA AAUP 8 












Pt oe ARIES SANA ANA | 


Ai TT, 
POOL COR 





te 


ET gS SR NT RN Ef 4 
_ 


” 


into operation by pulling the trigger-formed lever, T, 
the releasing of the trigger instantaneously disengag- 
ing the registering mechanism, even though the 
spindle continues to revolve. An accurate registration 
may thus be obtained without even looking at the in- 
strument from the time it is applied until after its re- 
moval. The device is strong and well made throughout. 





SPEED INDICATOR. 


THE “PARAGON” 


|of Messrs. Lintner & Sporborg, Gloversville, N. Y. 
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Herewith are illustrations, Figs. 1, 2, and 3, of a 
machine designed and constructed by M. H. Bollinekx, 
of Brussels, for boring the valve chests and cylinders 


of Corliss type engines at one operation. 


The Engineer, London, to which we are indebted for 


our illustrations and particulars, says: “ From the 
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general view, Fig. 1, it will be seen that the machine 
consists of a horizontal bed plate, at each end of which 
stands a head supporting the boring bar and the driv- 
ing gear. In front of the machine are two upright 
columns, on whose faces move four carriages, two on 
each, coutaining the driving and feeding gear for the 











four horizontal bars employed for boring the valve 
chests. We give sectional views, Figs. 2 
and 3, of the gearing used in these car- 
riages. 

“In the boring operation the entire bar 
moves, being supported at its further or 
back end by the guide piece marked A 
in Fig. 2, a piece bolted to the valve 
chest face, and at the driving end by the 
long bearing constituting part of the 
actual carriage ; the projected end of it 
enters the long sleeve extending back- 
ward from the carriage. This boring 
bar, it will be observed, is a tube—inside 
of which passes the feeding serew—pass- 
ing through a plate at the end of the 
long sleeve, and having on its end the 
gear wheels necessary for automatic ac- 
tion, and the handle for manual use. 
The screw passes through a nut at the 
end of the bar, and is covered by an inte- 
rior sleeve to prevent the entrance of 
grit. The bar is caused to rotate by 
means of worm gearing through the 
vertical shaft driven by the bevel wheels 
beneath the bed of the machine, The 


means of a thumb nut at the back of the dial frame, Further information in regard to it may be obtained! bar has a long key way cut in it, in which slides 


a feather attached to the worm wheel, and simi- 


larly for the worms themselves. There are two iden- 


shifter slide, X, has two worms, one right hand and| BORING MACHINE FOR CORLISS ENGINE CYLINDERS. | tical devices on each column, but they are independ- 


ent, and can be placed in any relative position to 
each other, so as to accommodate many different sizes 
of eylinders. The columns also slide on bed plates by 
‘means of a rack and pinion worked by a spanner, and 
lean be placed in positions closer together or further 
pecrery in accordance with the demands of the cylinder. 
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rhe gear for the boring of the cylinder is nearly 
jentieal with that described, only on a much larger 
vie. The few modifications will be readily gathered 
vn the general view. In all cases the bar is entirely 
ovable with facility. The method of using the tool 
this: The eylinder having been placed on its face, is 
Ite to the bed plate, being blocked up to the right 
»eight for the main boring bar. The other four bars 


_re then arranged in their places, their relative posi- 
tions being adjusted by the insertion of a gauge be- 





WILSON’S ELECTRIC MOTOR TRUCK. 


tween the two carriages on each column, and between 
the feet of the columns themselves. 
the valve chests are mortise holes into which are fixed 
the tools for the first cut, which is made at a rate of 
from 42 feet to 16 feet a minute; they are afterward 
replaced by a milling cutter of the Brown & Sharp 


type, made in two parts for convenience, and ground | 


to exact size, cutting at the rate of 10 feet a minute. 
The cylinder is bored in a similar manner, but on ac- 
count of its size a collar has to be used, which, how- 
ever, does not travel on the bar, but is carried forward 
with it. It is believed that better results can thus be 
got than by having a rotating tool holder on a fixed 
bar 

‘This machine takes cylinders varying in diameter 
from 400 mm. (55 inches) diameter, with 800 mm. stroke 
(7l inches) up to 1250 m. (49 inches), with 1°800 m. (71 


inches) stroke. It is evident great saving of time must | 


be experienced with a machine that thus performs five 
operations at the same time ; the machine being care- 
fully constructed, the four valve chests are bored per- 
fectly parallel to each other, and the cylinder at right 
angles to them; the use of adjusted milling cutters 
and gauges for fixing the relative distances between 
the four carriages insures that all cylinders from the 
sane pattern are interckangeable. The machine is 
therefore well suited to its work, and as the design is 
in no degree complicated, it is to be 
hoped that some good maker will take 
the matter in hand and produce here 
a tool for which Corliss engine build- 
ers will be thankful. In the engrav- 
ing a tool holder employed for facing 
the cylinder flanges is shown ; this is 
removed before the boring is com- 
menced.” 
-——— ee -—____— 
Kamela Dye. 

In a handbook published by Mr. 
Thurston, an account is given of 
kamela dye, which produces a gor- 
geous flame color of varying shades, 
according to the process employed. 
The dye is a native of India and is 
merely the powder which coats the 
berries of the Mallotus philippinensis 
tree, which grows wild in many parts 
of the country. It is brushed off into 
baskets made for the purpose, and re- 
quires no further preparation, but 
the method of collection is very 
wasteful, as the trees are often felled 
'n order to facilitate the gathering of 
the berries, and confidence is destroy- 
ed 3 the frequent adulteration of the 
article, 

The red powder requires to be 
‘xed with alkali, which, in Bengal, 
Is obtained by burning plants, after 
which it is allowed to stand in water 
‘o extract the color. The silk to be 
‘lyed has only to be soaked in the mix- 
‘ure to make it take up the color, 
whieh is afterward fixed with alum. 
he dye has been submitted to the 
. rector of the Sericultural School at 
“ome, who writes: “I think this 
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| color is fast and durable, but, nowadays, few persons 

care about durability, and dyers obtain the same dye 
with the artificial product called aroflavina, and with 
much greater facility.” 





AN IMPROVED ELECTRIC MOTOR TRUCK. 
According to this improvement the motors are made 
to reciprocate and communicate motion to cranks on 
the car axles after the manner of a steam engine. The 


‘construction is the invention of Mr, James Thompson 


Wilson, of Tyrone, Pa. The car frame ha® 
suitable ways, with bearing surfaces provid- 
ed with anti-friction rolls or balls, on which 
the motors are reciprocated in opposite 
directions, the cranks attached to their ar- 
mature shafts being connected with levers 
pivoted to the car frame, and connecting 
rods jointed to the motors being connected 
with cranks on the car axle in the usual 
manner. 

Fig. 1 represents a truck provided with 
four such motors, while Fig. 2 shows a 
two-motor car, the motors in each case 
reciprocating simultaneously in opposite 
directions, so that the reciprocation of one 
motor counteracts that of the other. The 
current is conveyed to the motors by con- 
ductors with flexible joints, the return cur- 
rent being carried through the car wheels 
and rails in the usual way, or when storage 
batteries are used it is returned direct from 
the motors to the batteries. The two-motor 
car may be made very light, and is designed 
to answer all the purposes of street car use, 
being especially advantageous where there 
are short curves in a line, having smooth 
| action and giving sufficient speed for a city street, 

OOO Oe 
A HEATER AND CONDENSER. 

To condense exhaust steam and use the heat thus 
obtained for the heating of buildings and other pur- 
poses, as well as to purify the feed water used in the 
| boiler, are the objects of the improved apparatus 
shown in the illustration, recently patented by Messrs, 
Gueva G. Paull and Walter F. Brown, of Wilson, 
Kan. Fig. 1.is a perspective view of the improve- 
ment, with a portion of the shell of the condensing 
chamber broken away to show its interior, Fig. 2 re- 
| presenting a transverse section. At one side of a ver 
| tical partition extending nearly to the bottom of the 
| condensing chamber is a series of L shaped air pipes 
leading from the outside to a partitioned-off space at 
| the top, from which a flue extends either to the rooms 
to be heated or to a connection with a suitable exhaust 
fan, insuring a constant passage of air through the 
| pipes. At the top of the space on the other side of the 
vertical partition the exhaust pipe from the engine is 
|connected with a downwardly discharging exhaust 
head, into which also extends the perforated nozzle of 
|a water supply pipe, connected with a pipe valve in 
the water supply tank at the top. This valve, shown 
in detail] in Figs. 3 and 4, has a seginental valve 
seat, and the valve is held on a shaft extending 








FELT’S COMPTOMETER. 





through one side of the tank, there being on the 
outer end of the shaft a weighted arm connected by 
a rod with a float in a closed vessel connected at its 
lower end by a pipe with the lower portion of the con- 
densing chamber. From the bottom of this chamber 
an outlet pipe extends to the feed pump, the inner end 
of the pipe being bent upward to prevent the entry of 
sediment collecting on the bottom, but when the water 
rises above the desired level it flows through the nipe 
into the vessel containing the float, and the raising of 
the latter operates the valve to shut off the supply of 
water from the tank at the top. A series of spaced 
purifying plates is arranged, one above the other, be- 
neath the exhaust head, and the entering water and 
steam pass through these plates, depositing thereon 
their impurities, the steam not condensed rising around 
the air pipes on the other side of the vertical partition. 
A pipe leads to the outside from the top of this space, 
so that the uncondensed steam will always have a free 
passage off. A door affords convenient access to the 
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PAULL & BROWN’S HEATER AND CONDENSER. 


purifying plates that they may be readily cleaned, and 
in the bottom of the condensing chamber is arranged 
a blow-off pipe to facilitate the removal of sediment. 


<> 


MECHANICAL ARITHM2TIC, 


BY DORR BE. FELT. 


_ — 
> 


” 





“Mechanical arithmetic”—-is not all arithmetic 
mechanical? At least every arithmetical computation 
consists of enumerating numbers or quantities of 
units whose dimensions are determined by some me 
chanical means, and it is said that our system of 
enumeration by tens is the outgrowth of the mode 
of counting and expressing on his fingers such sim- 
ple numbers as the early half-savage man could com- 
prehend, and to-day the great government and in- 
surance actuaries all over the world use mechanical 
appliances of various kinds to perform their arith 
metical calculations. Since counting started in a 





form of mechanical arithmetic—count 
ing on the fingers—it would 
wonderful illustration of the circle in 
which affairs move if mankind, after 
centuries of mental! arithmetic, should 
again come back to mechanical arith- 
metic, and it in a very high state of 
development the common 
mode of making all kinds of arithme- 
tical calculations. Such a consum- 
mation is not impossible, in fact, re- 
cent inventions in caiculating ma- 
chines indicate that it is probable. 

Perhaps the branch of mechanical 
arithmetic most widely known is the 
little frame of parallel bars with balls 
sliding’ thereon, the abacus, on which 
the Russian and the Chinaman count 
sums with a facility that seeme to us 
surprisingly rapid, though upon in- 
vestigation this method seems to in- 
volve too much mental work mixed 
with mechanical work to commend it 
to the Caucasian, for mental and me- 
ehanical arithmetic do not mix very 
well. 

Either alone is better than a mix- 
ture of the two. Perhaps the next 
most widely known calculating instru- 
ment is the one which was devised 
by Babbage, a famous English scien- 
tist and writer, backed by the British 
government to the extent of £20,000 
which he sunk in addition to a part 
of his private fortune in an endeavor 
to make it work, but he never com- 
pleted it. 

This machine was intended for cal- 
eulating tables by means of ratios of 
common differences, particularly for 


be a 


become 
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calculating tables of logarithms Doubtless 
theory was correct, but he lacked the mechanical 
ability or assistance to devise mechanism which would 
properly actuate the numeral wheels. The Temple 
Bar Magazine, of London, is authority for the state- 
ment that on one occasion Count Strezlecki remarked 
to Mr. Babbage that in China, where he had lately 
been traveling, they took a great interest in his caleu- 
lating machine, and particularly wanted to know if 
it could be put in the pocket. ‘Tell them,” replied Mr. 
Babbage, “that it isin every sense an out of pocket 
machine.” This remark will. doubtless apply to near- 
lv every calculating machine ever worried over by a 
fond and hopeful inventor, because of the great me- 
chanical difficulties met with in inventions of this 
kind which do not appear on the surface. 

One great failing of inventors of such machines is, 
they seem to think if they only get something to do 
the work mechanically, it does not matter about the} 
speed, rest to the mind being all that is necessary; but | 
one who tries to sell a caleulating machine which is 
not more rapid than the mind soon finds that the liv- 
ing world regards time of first importance, and is 
willing to sacrifice its brains and put up with mistakes 
rather than lose present time, regardless of the fact | 
that it may be losing time by shortening its lives| 
on account of overtaxing brains and turning men | 
into veritable machines, until, as Wendell Holmes 
pat it, “you would almost hear the clicking of | 
machinery inside their heads.” I have often wondered | 
if he was thinking of calealating machinery or only 
recognized the mechanical future of arithmetical ope- | 


rations even when per- 





use, not only in this country, but in Europe, India, 
South America and Mexico. 


his of typewriters. A large number of them are now in | the smaller figures on the keys, which are red, the oper- 


ator striking the proper keys continually (never more 


This machine is peculiar | than nine times) until the figures in the complementary 


to itself and is wholly unlike any other calculating place agree with the number of strokes on the keys, 
machine in the world, both in mechanism and manner | and the thing is done. 


of operation. 


| 


It is a significant fact that the Cornell University, a 


In using it the operation is wholly mechanical, one school specially famous for its mathematics, is using 
only having to touch keys corresponding to the num- | four comptometers. 


bers of the example and the machine does the rest, the 


Its keyboard stands a simple and complete diagram 


carrying being done automatically by the machine and | of the very system of notation itself. Every key stand. 


requiring no attention from the operator. 

In addition the operator only has to strike one key 
for each figure, the same as an operator on a type 
writer, and sixty words is not an extra speed for type- 
writer operators, which, figuring five letters to the 
word, is 300 keys. I have seen that speed reached on 
the comptometer ; hence it is fair to say that a pro- 
perly designed adding machine is more than twice as 
rapid as mental adding. No mental adder can begin 
to keep up with it when skillfully operated for ten 
minutes, or even for one minute, while for a stretch of 
several hours there is no comparison between a mental 
adder and it. 

All the columns are added at once. The figures of 
each respective column on the paper are struck in the 
corresponding column of the machine. 

The standard size has a capacity of eight columns 
(99,000,000), though larger sizes are made. As shown 
in the cut, there is a series of keys for each column 








of numbers, and the first on the right stands for units, | 
the next for tens, the next for hundreds, etc., just the | 
same as they are ordinarily written on paper. The, 


ing to represent a corresponding rung of the ladder of 
numbers and each key when touched affecting the 
register for results according to the numeral value for 
which it stands. 

Having this, you have a machine which will rapidly 
compute addition, subtraction, multiplication, divi 
sion, square and cube root, by the application of 
which everything in arithmetic is calculated. 

Though it is less than four years since the Felt & 
Tarrant Manufacturing Co., 52, 54 and 56 Illinois 
Street, Chicago, started to manufacture the compto- 
meter, its business has increased until its large factory 
fitted throughout with special machinery for manu- 
facturing comptometers, is continually driven to its 
fullest capacity to fill orders. 

—> +++ oe -_ 
OPTICAL GOODS AT THE EXPOSITION. 

The accompanying illustration represents one of the 
most notable exhibits at the World’s Fair, that of the 
Gundlach Optical Company, of Rochester, N. Y., a 
company which ranks among the leading manufac- 
turers of optical instruments of the world. Three 
awards were made to this 
company for the excellence 





formed mentally. Another 








machine for calculating i 

tables by means of com : 
mon differences or ratios ii 

was exhibited to the ci : : =a 
Prince of Wales in June, . eS 
185), and attracted con- : 
siderable attention at the 

time. It was the inven- 

tion of Edward Schentz, 

of Stockholm, and not 


only calenlated the tables, 
but automatically cast 
stereotypes as fast as com- 
puted, from which the ta- 
“« that 
there coula be no mistake 


bles were printed 
in setting type I believe 
that a wodified form of 
this machine was event- 
ually used to a great ad- 
vantage in 
book of logarithms, 
though, as yet, I am un- 


computing a 


able to find any authentic 
information on that point. 
lu a class by themselves 
may be placed the several 
erank-operated machines 
for multiplying and divid- 
ing which have been in- 
vented and sold with more , ae 
or lese success, according > SAS 
to the commercial ability ’ 
and enterprise of their 
manufacturers. These 
machines are alike in mode of operating, differing 
only in their mechanisms. They all have several series 
of number indexes, running from one to nine, each 


register or place where the answer appears is just be- 
low and in front of the keys. In speaking of the keys, 
those running in a line up and down are called a col- 


standing foran order of numbers, and pointers for umn and those running in a line from left to right are 
each index, which, in use, are set on the indexes, each called a row. Thus all the keys having a large 4 on 
to correspond to a figure of one of the factors of a top stand in a row and are called the row of 4’s. 

problem to be computed, and a crank, which is turned) To perform multiplication on the comptometer, the 
a namber of times to correspond with each respective operator begins at the right or the row of keys 
figure of another factor of the problem to obtain the indicated by the first figure of the multiplier, and 


required answer. These are very good im certain 
classes of large examples, being very muclt betferthan 


the head 


Among the more prominent of this class of machiigs | 
are those produced by Thomas, of France, and iih-} 
proved and manufactared by Tate, in England; that | 


of Odbner, of Poland, a small and light amachine 
which has not been much pushed in this country ; that 
of Baldwin, of St. Louis, Mo., and Grants of Cam- 
bridge. Mase 

in this eountry more attention has been paid to add- | 
ing tnachines, of which the writer has knowledge of 
over fifty, not counting something like 150 cash and | 
fare registers and numerous counting machines which 
have been patented, only a few of which have ever 
come into practical use Most of these adding 
machines would not work accurately in practice. A 
few sitnple contrivances which could be made cheaply 
have been put on the market and have found quite a 
sale, because they were cheap, and many, dreading the 
mental strain of figures, would risk a small amount of 
money with the hope of escaping it. 

In the accompanying cut will be found a computing 





machine of my own invention, known as the compto- 
meter, which is operated by keys like the better class 


strikes each successive key in the same row toward the 
left as many times as indicated by the corresponding 
figure in the multiplicand, and then proceeds with 
each of the other figures of the multiplier as with the 
first, beginning always in the column of keys in 
which the figure of the multiplier stands. 

Since the operator does not have to jump around from 
one part of the keyboard to another, always working 
in straight row, only jumping from one key to its 
next neighbor, the process is very simple, and requires 
little practice to acquire a high degree of speed. 

Operations are performed on the comptometer so 
rapidly that any method is rapid enough. For in- 
stance, the example 718 x 423 can be performed by an 
ordinary operator on the comptometer in 4 seconds, 
and an expert operator can perform it or any similar 
one in 24¢ seconds. Theoretically, this does not seem 
possible, but it is a fact nevertheless. ~ 

It is doubtful if one having a book @f tables of 
multiplication before him, even if already opened 
at the right page, can, on an average, locate the ap- 
swer in 4 seconds, or twice that time. 

In dividing on the comptometet the number to be 
divided is first struck on the keys precisely as in ad 








dition and then the divisor is struck with respect to 


of their goods. The busi- 
ness had a very modest 
start about ten years ago, 
with the optical work of 
Mr. Ernst Gundlach as a 
basis. From Mr. Gundlach 
the firm took its name, and 
he is still connected with 
it as consulting optician, 
while the firm proper con- 
sists of Henry H. Turner, 
John Zellweger, and Jobn 
C. Reich. Microscopie ob- 
jectives were the first arti- 
cles manufactured, but the 
firm was brought into es- 
pecial prominence by the 
superb line of photogre- 
phie lenses which they ori- 
ginated and placed on the 
market. These lenses are 
of peculiar construction, 
and are protected by let- 
ters patent. They are 
so constructed as to elim- 
inate to a great degree 
the defects which are in- 
herent in all photographic 
lenses, In addition to this, 
they are so constracted 
that either the front or 
back combination can be 
used as a separate objec- 





THE WORLD'S COLUMBIAN EXPOSITION—EXHIBIT OF THE GUNDLACH OPTICAL COMPANY. tive, and © longer focus 


thus obtained than the 
combined objective gives. In this way lengths of focus 
ean be secured varying as 2:3,and 4 A year or two 
ago the firm added the manufacture of portable tele- 
scopes and microscope stands to their business, and 
at once took a prominent place in both these lines. 
In the microscope department they received two 
awards, being the only firm in this country to receive 
any awards in this line. The microscopes embrace a 
wide range of instruments, and are all made on the 
most approved models and with the greatest attention 
to detail and excellence of workmanship. The porta- 
ble telescopes are also receiving deserved recognition, 
as they are of the highest optical excellence, and me- 
chanically have many new features for portable instru- 
ments. They are made in size from 24¢ inches aperture 
up. Many are in use in various parts of this coun 
try, while the company is prepar‘ng to fill a European 
order. 

One of the unique parts of the exhibit is the fine dis 
play of Mangin mirrors, such as are used in the great 
marine search light projectors. This firm is the only 
manufacturer of these mirrors in America. The mir- 
rors vary in size from 30 to 75 centimeters, and one re- 
quires some knowledge of the technique of the glass 
business to fully appreciate the great difficulties ep- 
countered in their manufacture. The exhibit as 4 
whole was a most complete and satisfactory one. 

7 = —» + o> —(—~—C—C~;~;7 

Crrric Actp By SyntTHEsts.—Charles Wehmer.— 
The author obtains citric acid by the fermentation of 
glucose set up by certain fungi, Citromycetes pfeffer- 
ianus and C. glaber. Herr. Wehmer states the spores 
of these fungi are abundant in the air, and can be ob- 
tained pure by cultivation, 
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cotes from the World’s Columbian Exposition. 
(Continued from page 307.) 
_ new surface on the building at not very great ex- 
oense. The building is regarded as one of the master- 
_eces of architecture of modern times, and its location 
.: the north end of the lagoon is an ideal one. 

several forthcoming expositions in different parts of 

che world have taken the opportunity to advertise 
-hemselves at this Exposition. The coming Midwinter 
Pair at San Francisco has sought every possible op- 
portunity to make known some of the special features 
hat it will have, and the International Exposition at 
\ntwerp, Belgium, which is to be held from May to 
November, 1894, has been seeking to secure exhibits as 
well as attendance by making known its attractions. A 
national exposition is to open at Kyoto, Japan, in 
\pril, 1895, and a picture of the proposed buildings 
and grounds, with some information regarding the ex- 
position, formed a noticeable feature of the Japanese 
exhibit in the Manufactures and Liberal Arts building. 
This exposition is to be held to commemorate the 
|, 100th anniversary of the establishment of the city of 
kyoto as the capital of the Japanese empire. 

\ feature of some interest, says the Hlectrical World, 
regarding the relative sizes of dynamos and machines 
which are used to drive them is shown quite nicely in 
«ome exhibits at the World’s Fair. In all cases where 
there is direet driving, or where a single engine drives 
a single dynamo, it may be assumed that the dynamo 
and its prime mover are practically of the same horse 
power. When the prime mover is a steam engine, it 
will be noticed that the difference between the sizes, 
floor space, ete., of the dynamo and the engine is very 
greatly in favor of the former, the proportions being, 
perhaps, roughly, about as one to three, or at least as 
one to two; if the boiler is included with the steam en- 
vine, as it should be, the difference becomes very much 
greater. This shows that, besides being a much more 
efficient transformer of energy, the dynamo has a very 
much greater output per pound, per volume or per 
square foot of the floor space, than the steam engine, 
especially when the boiler is included. The lower the 
speed, the greater this difference seems to be: or, in 
other words, the engine seem to decrease less in size at 
higher speeds than the dynamo. But we noticed that 
the case was different in the high-speed water wheel 
that drives the dynamos in the General Electric Com- 
pany’s exhibit; here the dynamo and the water wheel 
appeared to be very nearly the same size. On making 
a comparison in the case of the high speed steam tur- 
bine, exhibited in the Swedish department in the Ma- 
chinery building, we noticed that the tables were com- 
pletely turned, and that here the relative sizes were 
just about the reverse of what they are in the case of 
the usual steam engine. Here a small eight inch wheel 
(illustrated in ScrEeNTIFIC AMERICAN of October 21, 
1893), running at a speed of 20,000 revolutions per min- 
ute, developed 20 horse power, if the statements made 
to us were correct, and we have no reason to believe 
that they were not. It is needless to say that the dy- 
namo which it was driving was far greater in size, even 
the gearing for reducing the speed down to one-half 
occupying a much greater volume than the engine 
itself. If, however, the boiler is included, the difference 
is again in favor of the dynamo. 


RUSSIAN EXHIBITS. 
(Continued from page 291.) 

The statistics in regard to illiteracy in Russia are so 
familiar that we are hardly prepared to find her ex- 
hibit in the educational department so extensive. 
There are many portfolios of views of different schools, 
showing fine buildings, spacious rooms and many 
students. Herbaria collected by scholars are placed | 
beside the needlework which is conspicuous in the ex- 
hibits of all foreign schools. 

The Central School of Design, founded by Baron 
Stieglitz at St. Petersburg, has very interesting work 





to show, inelading designs in color for weapons, vases, 
lace and gold plate for ecclesiastical use. 

The prominent place assigned to the Marie Educa- 
tional and Charitable Institutions, ‘“ under the imme- | 
diate patronage of their Majesties the Emperor and | 
Empress,” gives one a desire to know what they ac- 
complish, and the doeuments which are included in 
the exhibit furnish much interesting information. It 
Was upor the aecession to the throne of Catherine Il 
that attention was first given to the education of 
‘omen. The history of the movement then begun, 
the methods used to extend it, and its extraordinary 
outcome, are not without their lessons for the student 
of sociology. It may thus briefly be told: In 1764, an 
“Educational Home for Girls of Noble Birth” was 
*stablished by the Empress, and within a year a school 
for girls of the middle class was opened in the same 
convent, by royal decree. The studies pursued in the 
first school were religion, three languages besides Rus- 
‘an, music, drawing, arithmetic, dancing, sewing, 
«nd knitting. The higher class gave some attention 
‘o architecture, heraldry, history, and literature. 

Por girls of the middle class more instruction was 
provided in needlework, cooking, and weaving and 





‘to the homes. It has become the custom for neighbors 
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less in books. A year previous, the Empress had 
opened a large foundling hospital in St. Petersburg, 
and one in Moscow. The philanthropist Betski, who 
from the beginning of the educational enterprise gave 
valuable aid, and who planned these hospitals, had 
difficulty in getting all the money necessary to carry 
them on. To this end he organized auctions and sav- 
ings banks in both these cities, the revenue from 
which was devoted tothe maintenance of these insti- 
tutions. Tickets of admission to places of amusement 
were taxed for their support, and playing cards were 
made and sold exclusively for their benefit. 

In 1774, Prince Demidoff gave 205,000 rubles to- 





ward the foundation of a commercial school for boys | 
of the mercantile class, and this was attached to the | 
Moscow foundling hospital. When, in 1796, after 
the death of Catherine, Marie Feodorovna became | 
Empress and the head of the girls’ schools, she en- | 
dowed them with an annuity of 15,000 rubles from 
her personal income, and made many changes in their 
management. She altered the courses of study, and 
reformed the conduct of the hospitals, savings banks 
and commercial schools. Then she began to widen | 
the scope of the work in many directions. At her 
death in 1828, she had established the Kharhof Insti- 
tute, to which merchants’ daughters were admitted, 
two schools, one at Nicholaieff and another at Sebas- 
topol, for daughters of sailors, and two for daughters 
of soldiers; a school for the deaf and dumb of both 


sexes; another foundling asylum, and homes soe 


widows of men in the civil service. The Empress 
Marie took most active personal interest in these in- | 
stitutions, visiting class-rooms and learning to know) 
the scholars. In memory of her, all the institutions— | 
those founded by her predecessor as well as her own | 
—were made by royal decree the Marie Institutions. 
The Emperor Nicholas established government 
schools for girlsof noble birth in provinces most re- 
mote from the capital. He also founded orphan asy- 
lums, but so far all the schools were for boarding 


pupils. It was not till 1858 that public day schools for | 
girls were started. They were soon multiplied in towns | 
which asked permission to establish them without gov- | 


ernment aid, but only those receiving a subsidy from 
the government are included in the Marie Institu- 
tions. Of these, there are now 472 scattered all over 
the empire; in the year 1891, they aided or relieved 
498,108 persons; of these, only 27,417 were in the 
schools; the others were in the hospitals, asylums and 
hospices. In the foundling hospitals, 24,424 illegiti- 
mate aad 579 legitimate children were received, and 
for them 107 elementary schools were maintained. 

A pamphlet which was given me tells the history of 











the educational movement on behalf of the emanci- 
pated serfs, begun in 1861. It took the form of Sunday 
schools for adults. 
our Sunday schools—the teachers were volunteers and 
unsalaried, and the pupils were taught in groups. 


Men and women from the upper classes of society | 


gave themselves enthusiastically to the work, which | 
extended from the centers into the provinces. But, 
before the first decade had passed, political reasons led | 
to the closing of nearly all of the schools. Finally, | 
but one was left, that at Kharhof, a school for women: | 
this survived because it was maintained by a lady at 
her own expense. It has now seventy teachers, and 
three hundred and fifty pupils attend it annually. 
Since 1880 more liberty has prevailed, and similar 
schools for both sexes have been opened in many 
provinces, even in remote hamlets; in St. Petersburg 
and Moscow it has been done by the municipalities. 
At present one hundred thousand scholars are at work 
under ten thousand teachers. 

The instruction in the Kharhof school is in reading, 
writing, the elements of grammar, arithmetic, religion 
and the Gospel. The scholars are in groups; their 
ages range from six to forty-five years. The session 
lasts from ten in the morning to two in the afternoon, | 
with short intervals of rest. At the close of the ses- 
sion, books from the library are given out; these 
books, some of which are prepared expressly for the 
purpose—written down to their capacity--are carried 


to gather to hear these books read, and thus the in- 
fluence of the school reaches far beyond the pupils. 
The postal service exhibit is curious; its chief value, 
perhaps, is to impress upon the visitor the extent of 
the empire and the widely differing conditions which 
exist in the different sections. For instance, here is 
the miniature model of a Siberian mail wagon in the 
form of a sled drawn by seven tiny dogs; one man 
drives them and another guards the mail; again, a 
sledge is the vehicle and a reindeer the power. In 
Archangelsk, we see the mail carried in a boat rowed 
by four women, while a man at the helm guards the 
precious box. The Caucasus Mountains are repre- 


sented in miniature; on the lower heights a camel, 
loaded with five bags, is conducted by two men; but 
in the upper regions, where snow and ice offer serious 
obstacles, a procession of men is shown. The one in 
advance carries a pick; the second, a shovel; the third, 


In two respects they resembled 
| of the soldier-artist is very life-like and true. 





the mail bag; the fourth and fifth are armed with 
swords. 





It is a significant exhibit, when we consider how 
much it has cost to send these little figures from the 
other side of the globe, and set them up here in life- 
like attitude and suitable enviroument. 

Photographs of bridges, drawings of various inter- 
nal improvements, and the monograph of Lieut.-Gen. 
Jilinsky on “ Irrigation in the South of Russia,” are 
other evidences of the progress of the empire. 

In comparison with Germany, Russia’s display in 
the Mining building is small, but a bock case filled 
with bound volumes of mining reports from 1881 to 
1892 is evidence of the extent of the industry. 

Nobel Brothers make a large exhibit of petroleum 
and the derivative oils, from their refinery in Baku. 
A most interesting one is that of the Briantzewka mine 
of rock salt and soda. It is near the town of Bakh- 
mont in the government of Ekaterinoslaw. The mine 
is worked by a company, some of whose members are 
noblemen, under imperial sanction. The four shafts 
are from 120 to 164 meters deép; 600 men are empioyed, 
and last year’s yield was 150,000 metrical tons ; these 
are, in brief, the statistics given. In the show case, 
there are large and small cubes of salt, a pyramid and 
fragments in jars, and photographs of the mine. A 
neat and complete model of the extensive Votkinsky 
Iron Works in Ural shows the buildings and grounds 
in minute detail; they form a good sized village. 
There are samples of steel and iron castings, and 
models of farming implements and ships built there. 
From one point of view, the most interesting exhibit 
is that of the Slavianoff electrical welding process. A 
table is sometimes covered with broken art cles; a 
east iron pulley, broken into many pieces; a steel 
shaft ; teeth of a spur wheel; copper tubes ; the necks 
of shafts and other similar castings have ail been re- 


| paired by this new and secret process of welding by 


electricity. The chemicals used in the process are in- 
closed in a case under giass ; from their appearance, it 
is easy to guess what some of them are, but their 
names are not obtainable. The works where the pro- 
cess is carried on are at Perm in the Ural. The only 
distinct reference to the Siberian mines, with their 
broken-hearted toilers, that I could find is in the 
form of three immense yellow cubes piled in a series, 
showing the relative prodaction of gold in West 
Siberia, East Russia, and East Siberia from 1845 to 
1891. The largest one represents the amount found in 
East Siberia, 1,097,232 kg. 

In the Fine Arts building, the Russian exhibit oceu- 
pies a large and a small room, opening from the south 
court in the central pavilion. It is sent mainly, ac- 
cording to the catalogue, by the Imperial Academy of 
Fine Arts, which owns some of the pictares. 

Among the few pieces of sculpture may be mentioned 


'a bust of Count Tolstoi and statuettes of Tchaikoffsky 


and Vereschagin, by Gunzbourg. His representation 

An art critic is my authority for saying that the 
painters show much boldness in the use of color and 
skill in general technique. It is impossible to escape 
being deeply impressed by several of the pictures. 
Among these, that called ‘‘ Grandmother and Grand 
daughter,” by Tvorojuikof, should be mentioned. It 
represents an old woman with something slung over 
her bent shoulders, and a large, coarse muffler tied 
over her head. The child’s head is covered in the 
same way, and her hands are hidden in the long 
sleeves of her loose coat. They stand close together, 


| the little girl in the forefront of the canvas, in a dreary 


spot, near a few dried grasses and leafless bushes, with 
a waste of snow beyond them. Dull faces they have, 
and the scene is probably typical of their lives. 

No picture is, to me, more impressive than that 
named “Christians awaiting Death after the Free Sup- 
per.” It is by Theodore Bronnikov, a native of Siberia. 
The scene is at night ; the only light in the long room 
where it is laid comes froma hanging lamp in one 
end. A procession seems to be entering the room, and 
another to be passing out. The most conspicuous fig 
ures are those in long flowing white robes. One of 
these, a man, is the center of the group in the fore 
ground; his countenance is radiant; with one hand 
he points upward, the other is outspread toward the 
sorrowing ones gathered about him. An old woman, 
with agonized expression, is clasping his neck ; a young 
woman kneeling at his feet holds a baby toward him ; 
another form, perhaps that of a daughter, is also at his 
feet, with her face hidden in his garments. Ihave not 
known where to find an explanation of the historical 
significance of the picture. and I wish that some one 
who may chance to read this inadequate description of 
the solemn scene would be kind enough to supply it to 
the ScrentTrFic AMERICAN. “A Drowned Man,” by 
Dimitriev-Orenburgsky, is a work of merit. A group 
of men in a variety of costumes and in most natural 
attitudes is gathered about a form prostrate on the 
edge of a stream. At his head stands a man with 
sleeves rolled up and legs bare, evidently the one who 
went to the rescue. The interest of the spectators is 
divided bet ween him and the poor feilow on the ground. 

* The Moscow Rag Fair,” by Viadimir Makovsky is 
a most animated scene ; evidently an entire square is 
occupied by the venders of old clothes, and an eager, 
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bustling crowd is gathered, full of action and color and | has been proved to be fatal to the Bacillus anthracis, WESTERN ELECTRIC COMPANY'S LUMINOUS SIGN. 


sugwestion for the moralist 

“The First Born,” by T. A. Pelevin, is one of the few 
pictures in the colleetion that brings a touch of light- 
heartedness to the beholder. 

In @ little peasant’s cottage, where garments and 
kitehen utensils are side by side on the wall, a young 
mother is holding her baby, and the kitten is creeping 
into the warm cradle beside her. The little hands are 
raised, the face is full of smiles, and the mother’s seems 
lit from the glow of the baby’s eyes. 

In general, the pictures intensify any previous 
notion one may have had of the seriousness of life in 
the Czar’s dominions 

Nearly all the subjects are national, but Ivan Con 
stantinovich Aivazovosky has ventured into foreign 
fields. (What might not a man with such a name ven- 
ture!) His five large paintings of scenes in Columbus’ 
career show much power. No 106 is the Santa Maria 
in a sterm when the dauntiess leader is surrounded by 
his crew in mutiny No. 107 is Columbus landing with 
his suite at San Salvador. No. 108 is a scene from his 
early life, when as a youth he saves himself on the 
mast of a mereantile ship which has been set on fire off 
the cost of Portugal by a Venetian galley. No. 109 is 
Columbus’ farewell in Palos, and No. 110 the arrival 
of the flotilla on the American shore. If one would 
like a series of sensations, novel if not bewildering, let 
him on the game day visit the Santa Maria, niwored 
beside the peristyle, the convent of La Rabida with 
its portraits of Columbus, for whom a dozen or more 
men might have sat, and then look at these canvases 
agiow with fierce color and terrible with the storm of 
sea and angry men—a Russian’s interpretation to us of 
the life of our discoverer 

My strong impression of the labor, thought, ingenu- 
ity and expense which have made the foreign exhibits so 
valuable has deepened every day. Never, I think, was 
the brotherhood of man taught in amore forceful way 
than at the Fair; and, notwithstanding the bickerings 
and disappointments attendant upon its management, 
it cannot fail to result in closer bonds between the 
seattered families of nations who for these summer 
months have been represented in the White City. 

A. DINSMOOR. 
—w +e + oe 
Pixel, a New Disinfectant, 

The Lance's Russian correspondent cites a report 
published in a supplement to the Army Medical Jour- 
nal, by Dr. Eberman, on pixol, a cheap disinfectant 
introduced by Dr. Raptchevski. It is prepared by dis- 
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solving a pound of green soap in three pounds of tar 
and slowly adding a solution of a little over three 
ounces and a half of either potash or soda in three 
pounds of water. At the time of asing, one part of the 
sirupy liquid thus formed is added to nineteen parts of 
water, forming a five per cent solution of pixol, and it 
is used of this strength for disinfecting linen and for 
washing the hands; for the disinfeetion of dejecta ten 





to the bacilli of typhoid fever and cholera, and to the 
cocci of suppuration. It is said that the preparation 
costs only about two cents a pound. 
— ee 
IMPROVED CONSTRUCTION OF FLOORS, CEILINGS, 
ARCHES, ETC. 

The illustration presents a combined floor, arch and 
ceiling, in which the ceiling is flat and the floor sup- 
port arched, but with a large air chamber between 
the floor and ceiling, the construction being of great 





DE RACHE’S FLOOR AND CEILING ARCHES. 


strength and such as to effectually deaden sound. The 
improvement has been patented by Mr. Pierre J. L. 
De Rache, known as Leonard De Rache, of No. 755 
East 141st Street, New York City. The floor and ceil- 
ing are arranged between parallel I beams or girders 
of the usual kind, but the blocks, which bear upon the 
lower flanges of the girders and which come at the 
ends of the courses, are recessed to fit snugly upon the 
flanges and have lips which project beneath the gird- 
ers, so that a key may be inserted between the lips of 
opposite and adjacent bearing blocks, thus covering 
the girder bottom and making a smooth finish. On 
the bearing blocks next the girders are supporting 
blocks or skewbacks, which support the end blocks or 
tiles of the series forming the arch, or the ends of the 
arches may, if preferred, be nade to bear directly upon 
the bearing blocks. A different form of bearing block, 
with lip fitting the bottom flange of the 1 beam, is 
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shown in the small figure, the girders with this con- 
struction, being preferably placed parallel with each 
other, and a tie beam or bar extending between the 
ends of the arch, thus increasing the sustaining power 
of the floor. 

The advantage in this system of construction is that 
any kind of bricks or partition blocks, hollow or solid, 
may be used, but the hollow ones are preferable, on 


per cent solution is recommended. Such a solution | account of their lightness. 


- oath" » . 


eeerer? 


4 
“4 


THE COMPANY'S NAME IN INCANDESCENT LAMPS, 


| One of the exhibits of the Western Electric Company 
lat the Columbian Exposition received a great deal 
| of attention from the general public. This exhibit, 
| while in the line of what theatrical people call ‘ busi- 
ness,” was really remarkable in its ingenuity and con- 
| struction, and answered the purpose of attracting the 
|popular mind. It appeared like a veritable writing on 
‘the wall. It consisted of a series of lamps arranged as 
shown, togive the initials of the company’s name in 
script outline. These lamps apparently are lighted 
and extinguished by means of a wand that 1hoves mys- 
teriously along the path of the letters at their rear, 
and which, although it does not touch the lamps, 
seems to exercise some magic influence and causes 
‘them to break out into a brilliant glow. It moves for- 
ward on its journey, writing on the air the letters W. 
E. Co., and as it moves along the lamps become illumi- 
nated. When it has reached the end of its journey 
land lighted all the lamps in the series, the wand begins 
deliberately to move back in the reverse direction but 
in the same path, and extinguishes each lamp as its 
point passes by. The movement of the wand is auto- 
matic and the precision of its movement renders it fas- 
leinating to watch. As a matter of fact, the only part 
that the wand has to play in this little comedy is that 
lof heightening the illusion. It really has no function 
to perform beyond bewildering the uninitiated. The 
real secret of operation of the apparatus is not under- 
i stood until the beholder has abandoned this idea and 
j has grasped the fact that each lamp is connected with 
the operating table or switchboard, separately. Then 
all becomes comparatively clear, and he will be ready 
to have explained to him the details of operation which 
are rendered comparatively simple by having exposed 
to his view the internal mechanism, as appears in our 
illustration. 

The wand or pointer is mounted on a slide rest or 
carriage, so that as the slide rest is traversed by a feed 
serew back and forth from right to left and left to 
right the pointer is automatically moved, so that its 
end, by a species of pantagraph mechanism, follows 
exactly the outlines of the letters. Its motionin doing 
this is controlled by two sinuous grooves in planes lying 
at right angles to each other. These planes, with their 
grooves, are seen below the base of the pointer. Each 
groove receives a projecting piece, which, as it moves, 
actuates the pointer. 

The travel of the wand is effeeted by a feed screw 
exactly as a slide rest in a lathe is worked. On the rod 


supporting part of the weight of the carriage, with its 
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switch-shifting rollers and pointer, are two collars, one 
at each end, which, when struck by the carriage, sbift 
the belt so as to reverse the feed. Thus as long as the 
machinery operates, the pointer moves back and forth, 
from right to left, and reversing from left to right, 
along the line of the letters, the pantagraph attach- 
ment causing it to follow their outline exactly. 

Behind the apparatus is a double switchboard, 
whose surface above and below is traversed by two 
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—— 
Spring jack pins, operating vertically, actuate 

. of switehes, one for each lamp, and turn the 
lamps on and off, one at atime. Two rollers, set one 
in advanee of the other and pressing against 
jer and lower surface of the double switchboard, 
the spring jack pins. Asthe pointer moves 
right, the roller underneath, which is in the rear 
ipper one, as referred to the direction of travel. 
s up the spring jack pins, closes the contacts, and 
The pins are so placed 








the lamps one by one. 
elation to the mechanism that as the pointer 
nts to a lamp, it is lighted or extinguished. When 
id of the letter O is reached, the belt-shifting 
nism eomes into play, the rotation of the feed 
= is reversed, and the earriage begins to come 
\s it does this, it will be seen that the upper 
becomes the rear one. 
e spring jack pins, opens the contacts, and ex- 


It presses down, one by 


inter points to it. The effect of this is that the 
er seems to write and obliterate the name in its 


shes the lamps, each lamp being extinguished as | 


| THE WORLD’S COLUMBIAN EXPOSITION—THE COURT 
OF HONOR. 

Within the last few months the Court of Honor 
has become a household word in millions of American 
homes. The glory of this unique creation is almost 
beyond description, and whether it be viewed in broad 
sunlight or at night under the glare of the electrical 
search lamps it never ceases to charm. The unity and 
harmoniousness of design exhibited by the buildings 
which fringe the Grand Basin testify to the rare skill 
of the architects, while the exquisite proportion of the 


various buildings makes the Court of Honor at once a 


triumph of elegance, symmetry and dignity. 

The lower or lake end of the Court of Honor, illus- 
trated herewith, which is terminated by Mr. C. B. 
Atwood’s highly effective peristyle, probably affords 
the finest single view on the grounds. At the extreme 
right will be seen the end pavilion of the Agricultural | 
building crowned by one of the horoscope groups. 
Beyond is the Casino, which is at right angles to the 
peristyle. Although the Casino fell into financial 





At the left in our engraving, one corner of the 


Arts building will 


ings. 
Manufactures and Liberal 
ticed. Directly in front one of the six 
rostral pillars, whose tapered shafts 
ated with the representations of prows of captured 


be Ro- 


is Roman 


are decor 


galleys, and which are surmounted by statues of Nep- 
tune. It is a pity that this great dream of beauty 
could not be made permanent, but it live for 
in the winds of the millions of visitors who 
upon its unparalleled magnificence, 
photographs and engravings of illustrated his- 


will 





years 


gazed and in 
the 
tories, 

->--o-> 


Reptiles and Insects in the Philippine 


Islands, 

The British consul at Manila, 

| Philippine Islands for last year, 
insects are various and abundant 
| found in most of the deep rivers and uncultivated 
tracts. Enormous lizards, centi 
' neces, huge spiders, ants, cockroache 


in his report on the 
says: The reptiles and 
Crocodiles are 


frogs, snakes, crabs, 


miosg uUIToOes, 











THE WORLD'S COLUMBIAN EXPOSITION—THE COURT OF HONOR. 


travel, and as 


the pointer is visible to the audience, 
Hany wise conjectures are made as to its operation, in- 
‘tion and all sorts of mysterious powers being in- 
‘ed to account for the mystery. 
‘larger figure of the cut shows the general dispo- 
tion of the apparatus, while the arrangement of the 
“ring jack pins pushed up and down by one or the | 


th . eral . : . 

; r roller, throwing the lamps in and out of action, 
woWwD In seetion in the smaller figure. The pins are 
‘need diagonally, so as to secure the pushing up or | 


of them in systematic progression. | 


rr 


= 
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New Coal Vein in Mexico, 


extensive vein of coal has been discovered 13 
* from Pachuca—the present terminus of the 
Central’s Tula-Pachuea branch line. The 
“tid to be of good quality, as shown by all the 
pe aa ack of cheap coal has always been one of 
culties with whieh this company has had to 
The opening up of extensive coal deposits 
near its line would therefore mean an impor- 


ty ednett " - 
‘nt reduction in the operating cost of the property. | 


in 


tests 
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| Territories. 


difficulties several times, still many can look back 
upon the Casino with pleasant met mories of the hours 
spent in rest and refreshment under the hospitable 
roof. The Casino matches the Musie Hall, which is at 
the other end of the peristyle. The peristyle is com 
posed of forty-eight coluinns, twenty-four on either 
These columns are symbolical of the States and 
It is two hundred and thirty-four feet 
the grand Columbian 


side. 


from each corner building to 
Arch, which is surmounted by a quadriga representing 


“The Triumph of Columbus.” The chariot is drawn 
by four mettlesome horses held in check by two 
women. Mounted heralds on each carry banners. 


In front of the arch on an isolated pedestal rises the 
heroic statue of the Republic, which is a masterpiece 
of the sculptor, Daniel Chester French. 

The statue is sixty-five feet high and rests on a} 
pedestal thirty-five feet in height. This bold creation, 
which is of a rugged and almost archaic type, worth- 
ily embodies the spirit of the New World. It is not 
altogether an independent work of art, but it is 
intended primarily as a piece of architectural sculp- 





ture, and is a complement of the surrounding build- 


quite 


every where. 
Manila 
insects in the 


beetles, ete., abound, more or less, 
the dry weather the trees around 
illuminated with fireflies. With 


one is less troubled than 


ire 
house, 
however, in most tropical 
countries, owing, it is said, to the predominance of the 
lizards and “‘chacons,” which devour them, and which 
swarm sometimes on the ceilings by lamplight, and 
are quite harmless, while beneficial. There huge 
pythons in the interior of the forests and various 
poisonous snakes in the fields and woods, some of 
which have a deadly bite, but people may pass their 
lives here without seeing a snake. Althongh a 
less species, the ratsnake frequently takes up his lodg 
ing under the roof, and only makes his presence known 
by the squeals of the rats which he seizes. The ants, 
white and red, and others, and the cockroaches and 
mosquitoes are more troublesome and destructive 
Against the white ants precautions have to be 
by putting the legs of tables and sideboards into 
basins filled with water to prevent the insects climbing 
up and attacking articles of food. The destruction of 
wood by the white ants is something incredible—none 
but the hardest fibers withstand their ravages. 


hariui- 


taken 
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| limited by the rapidity of the plate aud the ratio of 
the aperture of the stop to focal length that can be 
secured. There are scarcely any shutters which expose 
Meteor at Ogdensbarg, N. ¥. | more rapidly than the ¢, of a second, though, of course, 
To the Editor of the Scientific American: there are some; but none that the writer has used is 
Friday afternoon, October 20, in the vicinity of 5:20) less than the ;}, of a second, and this is a very rapid 
v'elock, a brilliant meteor passed across the sky. I} rate. This only applies to shutters at the lens itself, 
first noticed it nearly overhead, perhaps a trifle east of | and not to those next the plate. These last can be 
the meridian, and moving in southerly direction, or a} made to expose any part of a plate to almost any 
little east of south, I should judge. | small fraction of a second by narrowing the slit which 
Although it was daylight, the meteor appeared passes across it. 
larger and fully as bright as Jupiter does in the eve- When instantaneous views are taken with lenses of 
ning. | longer focus, of course the limit of motion in an object 
It had a pointed “tail” or train, apparently three or | js narrowed down proportionally ; that is to say, with 
four times as long as its diameter, which looked like a|\g jens of 12 inches focus the distances given in the 
flame, partly broken up by particles or sparks. examples must be increased proportionally, or doubled. 
I send this, as perhaps you will hear of this traveler) This shows that in the quarter-plate picture it is more 
from other parts of the country. R. | easy to secure sharpness than in, say, a whole-plate 
Ogdensburg, N. Y., October 21, 1893. picture, since the focal length of the latter is, as a rule, 
longer than that of the former. 
We may as well give a rule to find what motion is 
allowable. Divide the distance of the moving object, 
To the Editor of the Scientific American : in feet, by the focal length of the lens in feet, and di- 
An article appeared ip the ScrENTIFIC AMERICAN Of | vide the product by 100. and it will give the result in 
this year describing the manufacture of a storage bat-| inches. Thus if an object is 90 feet away from the 


Qorrespondence. 


— 





->-ere - 


Home-made Storage Batteries, 





The Earth in Space, 

There is a curious fascination in putting side by side 
the myth and science of astronomy. The old legends 
of the sun and moon, of earth and sky, of beaven and 
the stars, tell us of the selfsame objects whose place 
and size, whose weight and nature, astronomers are 
chronicling to-day. The difference is great indeed be- 
tween the guesses of early times and the methods of 
modern science ; nowhere else, perhaps, is the contrast 
seen so well between the infancy and the maturity of the 
mind of man, and no part of astronomy showsit soclear- 
ly as that which tells of the earth’s place in the universe. 
To the Greeks, eight centuries before Christ, the earth 
was flat, surrounded by the sea, and covered by the 
eanopy of sky, which is the floor of heaven, the abode 
of the Olympian gods. Greece was at the center of the 
earth, and Delphi at the central point of Greece. Ax 
to other worlds scattered through the sky depths, 
science has lately been learning much ; something of 
their nature, their number, their distance is constantly 
being learned, while the way is being prepared for 
gaining some real insight into the relations of the stars 
among themselves, and for fixing our own position in 
regard to other suns and systems than our own. 

We have to invent a new measure for talking of their 


tery that induced me to undertake the manufacture of | .. nera, and the focal length of the lens is 12 inches (or | distance, since, finding miles too small, we talk of 
one, and perhaps the many readers of your valuable/; foot) the object may move *? by yo, or yy inch | ‘light years,” which means the distance that a ray of 


paper would like to know how I succeeded. 


I made two cells, each composed of eight 6 by 8| 


during exposure. To ascertain if the shutter is suffi- | light, traveling some hundred and eighty-six thousand 


‘ciently rapid to be within the limit, divide the allow-| miles a second, would traverse in a year. Before we 


plates. I rolled my plates out of old tea lead melted | .})¢ movement in feet by the rate of movement in feet | get too used to talking of light years, it may be well to 


intoabar. This lead is remarkably pure and soft, and | 
easily worked. I roughened the plates and coated | 
them with red lead made into a paste with water, and | 
when they were dry I wrapped them with strips of | 
muslin to hold red lead in place until it could be re-| 
duced in the “formation.” I did not use sulphuric | 
acid to mix red lead with, as it is not necessary and is 
bad for hands and clothes 

I used ordinary gravity glass jars for my cells and 
connected the cells in series, using a ten per cent solu-| 
tion of sulphuric acid (commercial) by measure. I) 
charged the two cells at once by a current from six cells | 
of gravity battery, arranged in series. Charged for | 
eight hours and then discharged storage cells through 
ten ohms resistance. Then charged in opposite direc- 
tion and discharged through resistance again; then 
kept charging and discharging in opposite directions 
for abont ten days, when the cells were in good con- 
dition. I never have used more than six gravity cells 
to charge wiih and now keep charging current on all 


the time. 

IT use the cells to actuate my dental mouth lamp and 
plugger, and am making a motor to run my dental en- 
gine. The current from the two cells is strong enough 
to melt four inches of No. 2 iron wire and heats a 
platinum cautery wire white hot. 

The manufacture and charging of a storage battery 
presents no difficulties, and its efficiency and power are 
remarkable, making it “the battery ” par excellence. 

Palmer, .Neb., October 9, 1893. M. 


Instantaneous Photography. 
BY CAPTAIN W. DE W. ABNEY, C.B., D.C.L., F.R.8 

If any pointin an object is represented by a disk 
about ,j, of an inch in diameter. it is sharp to the eye. 
If, therefore, ali movement of the object can in the) 
image be confined to this amount, it will appear sharp. | 
Now, with a hand camera, the focus of the lens is| 
usually about 5) inches—let us say 6 inches. At 50 
feet off, therefore, an object may move through 1 inch 
and still appear sharp—that ix, the motion during the 
time of exposure may be that amount. Say that the 
time of exposure is ¢y second, it is evident that the ob- 





per second. Thus, with the above, if the object were | 
| means a journey that would take an express more than 


moving 10 feet a second, the speed of shutter required 
Yo X vs 





would be = ren Of a second, or about ;y}, of a 


second—a time too small for most shutters. If sharp- 
ness be required with a shutter exposing ,, of a 
second, the object should be taken at ‘Yf x 90 feet, 
234 feet off, or in round numbers 80 yards off. 

English the World-Speech, 

The advocates of English as the universal language 
have received a coadjutor from an unexpected quarter. 
There recently appeared in the Preussische Jahrbuecher 
an article from Dr. Schroer, advocating making the 
study of English obligatory in the schools. Thereasons 


try to get a notion what a light yeer really is. It 


eleven million years It means a velocity that the 


| periphery of a gigantic flywheel one hundred miles in 
| diameter could not keep up with, though it made five 


hundred revolutions in a second. It means a distance 
traversed in one second that sound will not pass over 
in ten days. And thisis the unit for the quantities 
that modern astronomy deals with when treating of 
the distribution of stars in space. Sometimes one 
hears a cubie light year spoken of; that is, an imagi- 
nary cube with each side a light year long. It was 
long after men saw how to measure the distance of the 
stars before they succeeded so as to feel much confi- 
dence in the results obtained ; but now the distances 
of a few stars are known with comparative accuracy 


|assigned for this are more interesting than the pro- /and certainty, many measures having been made that 


position itself. The need of a universal language has | probably come within twenty or thirty per cent of the 


long been felt. The effort to introduce Volapuk was 
a recognition of this, but Dr. Schroer condemns any 
attempt to construct an artificial world-speech. A 
language, he says, without historical development, 
literature or linguistic relations will not be studied by 
any considerable number of people until it becomes 
universal, and hence it cannot become universa! at all. 
This means that if we are to have a universal language 
it must be chosen from existing languages, and of 
course from the number of those that are widely dif- 
fused and spoken by great civilized nations. 

Attempts to introduce artificial languages are not 
only hopeless, but they are unnecessary, for, says Dr. 
Schroer, there is already a universal language, and 
that is English. But in what sense is English a uni- 
versal language? It is, says Dr. Schroer, one which, 
by its spread over the whole earth and by the ease 
with which it may be learned, has reached a position 
so far in advance of all others that neither natural nor 
artificial means can deprive it of its assured position as 
the future means of international intercourse. He, 


therefore. concludes that “‘the English language is the | 


world-speech, and will, to all appearance, become more 
and more so every year.” 
This fribute to the English language is the more im- 


| tauri, with a distance of 44g light years. Probably next 


| truth. 


The nearest star that has been found is Alpha Cen- 


|in order is a small star, numbered 21,185 in Lalande’s 
| catalogue. It is about 64 light years off, while 61 
Cygni, the most frequently measured of any star, is 
about 7 to 744 light yearsoff. But let us take our near- 
est neighbor and try to see something of the isolation 
of our solar system in space. Let us try to conceive of a 
sphere of which the sun is center, with a radius of 4 35 
light years, so placing our nearest stellar neighbor on 
its cireumference—translated into the more familiar 
unit, its diameter is over fifty billion miles and its cubic 
contents nearly three hundred and fifty cubic light 
years, or seventy thousand sextillions (7 with 40 
ciphers) of cubic miles, for a cubic light year is rather 
more than two hundred sextillion cubic miles. Here 
|is isolation indeed. The sun, with all its vastness, does 
not fill one two hundred-thousand-trillionth (2 with 2° 
ciphers) part of the sphere that has our nearest stellar 
neighbor on its surface. The gigantic volume of the 
sun in such a space is like an isolated shot containing 
| but one-half of a cubic inch immersed in the whole 
| water of the sea, while a little speck, less than the t wo- 
| millionth of a cubic inch, suspended in the three hun- 





ject at 530 feet off may move at the rate of 50 inches—| pressive because it emanates from one who has no’ dred and seventy-three trillion gallons of thesea would 
say 4 feet—a second to fulfill the conditions. Now, a | bias in its favor from its being his mother tongue. represent the earth suspended in the sphere, the radius 
man may walk two steps of 2) feet each ina second, The statements which he makes are fully borne out by of which reaches only to the nearest star. 


and supposing he moves uniformly across the view, he | 


facts. The language is spoken by the richest and most 


Did we set the pole star at the limits of our space 


would just move a /fftle too quickly. Let him be 100 powerfal commercial ration of Europe, in the greater sphere, the volume of the sphere would be three 
feet away, and he would be well within the limit laid | part of North America, in the Sandwich Islands, India, | thousand times as great ; and the sun must be thought 
down. If he were approaching or receding from the| South Africa and Australia. Since the beginning of | of as occupying the six-thousandth part of an inch in 
camera, of course the cireumstances are changed, and | the nineteenth century the number of English-speaking | the four hundred million cubic miles of sea. Wer 


the movement he makes in regard to the plate would 
bea slight up-and-down motion, and no memneet 
would be perceived until he was quite close to the} 
operator 

Let us take another example—-an express train going 
about 40 miles an hour. During 1 second it moves 
about 6) feet. . If it be desired to take thisat a distance 
of 100 feet away while rushing across the field of view, 
it is not hard to see that a movement of 60 feet would 
require a rapidity of exposure of »}, of a second. If it 
be taken at a distance of 750 feet, it would fulfill the 
required condition with an exposure of ”, of a second. 
Express trains have been taken, but as a rule they are 
coming in a marked degree toward the operator, 
which immensely reduces the apparent motion. The 
motion of a breaking wave is small comparatively, 
amd it will be found that for pictures of this descrip- 
tion yy second is not too small an exposure with a lens 
such as is used with ahand camera. It must not be 
inferred that this is recommended, but only that such 





can be given without any great loss of sharpness. For 
street views the shortness of exposure should only be 





people has grown from 25,000,000 to 125.000,000.. There 
is no prospect of any cheek to the progress of this 
triumphant tongue. It may be added that the study 


literature in the world. Its claims to the primacy are 
so eminent and evident that even foreigners acknowl- 
edge them. It affords a practical and easy way to the 
attainment of the great desideratum of a universal lan- 
guage.— Louisville Courier-Journal. 

Ol Versus Coal, 

Mr. Stone Burbury, of Cowes, Isle of Wight, owner 
of the yacht Venture, which was fitted with steam ma- 
chinery, has had this removed and replaced with an 
oil engine, made by Messrs. Vosper & Co., of Ports- 
mouth. The vessel would not before steam against the 
strong tides in the Solent, but does so now with ease : 
she could also only conveniently carry sufficient coal 
for six hours, but is now fitted for running forty-eight 
hours. The oil tank is also placed in a space which 
was before quite useless, therefore taking up no availa- 
ble room. — Industries. 





Vega, at a distance of ninety-six light years, on the 
| boundary of our sphere, the space that reaches to our 
| nearest neighbor must be increased ten thousand time- 


| “J 2 s . . . . 
of English gives access to incomparably the richest |in volume, and the earth becomes a difficult micro 


scopic object in the vast abyss of sea. These are al! 
_stars whose distance has been measured with more or 
| less accuracy ; but there are other objects more remote 
that have defied all attempts to measure them—i' 
literal fact, they are immeasurably remote distances. 
The figures given here to show the position of the earth 
‘in space are wholly paltry and inadequate compared 
| with the (as yet) unknown reality. Much has bee 
learned and the way prepared for yet greater advances 
Man has dethroned himself from the chief position in 
the universe, has seen his world cease to be the center 
round which all else revolves ; has recognized his abode 
as the tiniest imaginable speck in space ; man— 
Who sounds with a tiny plummet, who scans with a purblind eye, 
The depths of that fathomless ocean, the wastes of that limitless sky 
—yet has alonging to penetrate still farther throug!) 
| the star depths to win yet other secrets from the mys- 
teries of space.—Prof. Wm. Schooling, Knowledge. 
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Willow Farming. 

, new industry has been established in St. Louis 
county near the little town of Allenton, thirty-six 
miles west of the city of St. Louis, on the Missouri and 
Pacific and St. Louis and San Francisco railroads, 
which, if successful, will furnish employment to thou- 
ands of unemployed laborers. The enterprise is for 
the -ultivation, on a large scale, of willows suitable for 
the manufacture of willow ware. 

\ deseription of the process through which the wil- 
low goes in its various stages of cultivation, harvesting 
| preparation for the factory, as given by the St. 


nis Globe-Democrat, is interesting. The willow plant 
is obtained by eutting up live willow twigs twelve 
inches long. These are sharpened at one end and 
planted in rows by thrusting them into the ground 


to the depth of six or eight inches. As soon as the 
plants begin to sprout, the work of weeding and culti- 
vating should begin and be kept up until the crop is 
laid by, the same asin the caltivation of corn. The canes 
ripen in the fall, when the frost strips them of the leaves 
and turns the bark a glossy brown color. When ripe, 
the willows are, under favorable circumstances, from 
ten to twelve feet in length. They are then cut and 
tied in bundles like rye, carted to the hothouses, where 
they are subjected to a sweating process, which softens 
and bleaches the bark, which is then easily peeled off 
by dragging them through a little machine made for 
the purpose. Another process is that of steaming the 
willows, which is much quicker, requiring only a few 
hours, while the former requires a month, but is not 
so desirable, as the willows are discolored to some 
extent and thus rendered less valuable for fine work. 


The willow plants last about twelve years, after |, 


which they are grubbed up and the ground replanted. 


The plant does not attain its full growth until the | clobes. squ 
’ 


second year, as the greatest part of its energy is spent 
the first year in making roots. 

It is estimated that under the most unfavorable cir- 
cumstances an acre of properly cultivated willows dur- 
ing the first three years will produce from 3,000 to 5, 


of which is ten cents per pound, wholesale. 

Taking the lowest estimate of the produce of one 
acre, 3,000 pounds, at the lowest market price, 
the marketable value of the product of one acre is $180. 
The cost of planting, including plants and labor, is $40 
peracre. The highest estimated cost of cutting, haul- 
ing, steaming and peeling is about $50 per acre, mak- | 
ing a total expense of $90 per acre, and leaving a pro- | 
fit of $90 per acre on the raw materials the first year. 


<< 





AMERICAN HISTORICAL EXPOSITION IN MADRID. 

A recent number of La Ilustracion Espanola y | 
Americana pictures these vases, called -hwacos, on ac- 
count of having been found in the huacas or Peruvian 
sepulchers, 
Gran Chimu. 


resemblance which exists between the productions of | of the most delightful beverages. 


Scientific American. 


oriental Asia, a resemblance that is recognized by all 
learned men, but has never been explained. 


titty tie 


A GEOMETRICAL EDUCATIONAL APPLIANCE. 

A device designed to facilitate the work of teachers 
of geometry, and which has been patented by Mr. 
Newton Z. Fulton, is represented in the accompanying 
illustration. It consists of a cubical shaped box of 
novel construction, and designed for use as a recepta- 











FULTON’S CUBE BOXES FOR EDUCATIONAL PURPOSES. 





six cents, | 


le for the various models of plane and solid geometric | 
forms, such as cylinders, cones, cubes, pyramids, 
ares, triangles, ellipses, parallelograms, ete. | 
The top of the box proper is made to fit within its 


| sides, so as to be flush with their upper edges, and it 
has a flush or non-projecting handle or pull. 
| outer walls of three sides of the box are hinged sec- 


‘ | tions which when folded form a perfect cube of larger 
pounds of peeled willows, ready for market, the price | 


On the! 


size than the box, and the sides have also other hinged | 
sections which, by being movable, may be used to} 
illustrate the principles of square and cube root by the | 
segregate character of the aliquot parts of a square | 
orcube. The hinged sections are provided with lock- 
ing devices, whereby all the parts are connected to- | 
gether and not liable to be detached and lost, and an | 
external handle affords convenient means of carrying ' 


| the box. 


Further information relative to this improvement 
may be obtained of Mr. D. J. Splane, Crested Butte, 
Col. 
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to Keep Cider Sweet, 


How 
Pure, sweet cider, that is arrested in the process of 


They were found in the necropolis of | fermentation before it becomes acetic acid, or even|tages over the old 
The reader will discover the strange | alcohol, and with carbonic acid gas worked out, is one 





The following scien- | 


the precolumbian civilization in America and that of! tific method of treating cider will preserve its sweet- | 
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| ness : When the saccharine matters by fermentation 
|are being converted into alcohol, if a bent tube be 
| inserted airtight into the bung, with the other end in a 
pail of water, to allow the carbonic acid gas evolved 
| to pass off without admitting any air into the barrel, a 
| beverage will be obtained that is fit nectar for the gods. 
| A handy way is to fill your cask nearly up to the 
wooden faucet, when the cask is rolled so the bung is 
down. Geta common rubber tube and slip it over the 
| end of the plug in the faucet, with the other end in the 
| Pail. Then turn the plug so the cider can have 
communication with the pail. After the water ceases 
to bubbie, bottle or store away. 
->+ero 
How Mail Clerks Assist the Memory. 

The railway postal clerks have a unique method, 
says a contemporary, for learning the routes on which 
post offices are located. ‘Take, for example, the State 
of Pennsylvania, in which there are over 5,000 offices. 
The prospective mail distributer buys a quantity of 
blank cards--about the size of the ordinary visiting 
card—and on each of these he writes the name of an 
office. On the back of the card he writes the name of 








the route by which the office is served with its mail. 
Taking in hand a package of these cards—say from 50 
to 100—he goes over them one after another studiously, 
looking at the back each time and getting the name 
and route clearly associated in his mind. 
time he goes through the pack he finds that he knows 
the half of the route by reading the name of the offiee. 
It isa dull student who upon going over a pack of cards 
a dozen times does not know them thoroughly. The 
method is so simple and such an aid to memorizing 
that it is adopted by all railway mai! clerks. 
clerks have been known to memorize a 
Pennsylvania inside of two months. 

On all large routes clerks work but half time, the 
other half being devoted to rest and study. The mail 
clerk at home, continually reminded of coming exam- 
inations, carries his cards wherever he goes, conning 
them over at every opportunity. One demonstrative 
clerk on the New York and Pittsburg RK. P. O. 
amed for having learned the State of Ohio in four 
days. As he shuffled over his cards he walked from 
garret to cellar, and vice versa, from dawn until the 
shades of twilight fell. On the fourth day he went to 
the examiner’s office and separated Ohio without an 
error. 

It is related that the wife of a postal clerk adopted 
the card method for increasing her vocabulary in 
French. On one side of the cards she wrote the French 
word and on the other the English equivalent to be 
learned. Another lady, hearing of this, used the same 
system successfully for learning mythology, placing the 
word * Mars,” for instance, on one side of the card and 
“war” on the other. The method has so many advan 
and tedious of learning 
from the pages of a book that it might be utilized with 
advantage by teachers in search of new methods of 
imparting instruction. 
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RECENTLY PATENTED INVENTIONS. 
Engincering. 


STEAM Pressurk GaGE.—Henry Rau- 
ser, Charles. Wieber, and Alexis Sokoloff, Moscow, Rus- 
sia. This gage consists of two commanicating tabes open 
at their upper ends and partially filled with mercury or 
other eaitable liquid, while a float-controlled valve of 
peculiar constraction is adapted to regulate the admission 
of steam to one of the communicating tubes, whereby a 
pressure is exerted at intervals upon the sarface of the 
liquid, causing the latter to rise In the other commani- 
cating tube and indicate the steam preseure on a prop- 
erly graduated scale. The parts of the gage are designed 
to be subjected to slight preseure, while the gage will be 

ery reliable and sensitive in operation 


HYDRAULIC STEERING APPARATUS.— 
Charles 8, Irwin, St. Joseph, Mo. This apparatus com- 
prises two single-acting pumps mounted on the boat, and 
having inlet and discharge pipes leading to common 
ypenings in opposite sides of the boat, one pump dis- 
charging on one side while the other is drawing in water 
whereby the ejection a* well 
as the enction will assiet in the steering. The apparatus 
is designed to be of simple and durable construction and 


from the opposite sick 


most effective in operation 


KRallway Appliances, 
SAFETY FENDER FOR STREET CARS.— 


Henry S. Robins, Philadelphia, Pa This device consists 
of a frame adapted for pivotal connection with the car, 
a yielding body portion having a spring connection with 
the frame, the forward portion of the body extending 
bevond the front edge of the frame, and the front edge 
of the body having a cushion, while a yielding partition 
extends across the body. The improvement is especially 
designed for cable and electric cars, and ts capable of 
application to the front or the rear of the car. It is 
wlapted to catch up and sustain without injury a person 
who may be «tanding in the track of a moving car, and 
when not in ose may be folded up to occupy but little 
epare 

FOR STREET 


This is a 


SAFETY ATTACHMENT 
Cane Cari EK. Raggeeen, New York City 
fender, guard, or track cleaner, which may be folded be 
neath the end of the car when not inuse. It consists of 
hewinging operating frame, swinging from the dash- 
board, in combination with an exteasible and contract- 
able carrier apron beneath the end of the car and con- 
nected with the frame. The carrier apron comprises a 
laxy-teng frame and frabric cover. with springs for ope- 
rating the frame and a epring roller to wind the fabric 
The carrier apron is projected forward when the operat 
ing frame is touched by a person or object on the track, 

ne being thus caught and carried in front of the moving 
car 

RAILWAY System.—Lina Beecher, Ba- 
tavie, N.Y. This «yetem comprises longitudinal sleep- 
ere supperting & «ingle line of track rails, on which run 
vertical wheels journaled on the car, while flanged hori 
zontal wheels ran upon the faces of guard rails extend- 
ing outwardly from the sleepers. The construction is de- 
eyroed to be very strong and inexpensive, permitting also 
of the use of rolling stock of low cost, while providing 
for the running of the cars with absolute safety. 


FLurp PRESSURE BRAKK.—Alexander 
H. Moves, Oeden. Utah. This invention relates to the 
Westinghouse type of air brakes, providing a quick and 
poritive action for applying and releasing the brakes 
The improvement compriees an auxiliary sir « viinder and 
air reservoir, through the ends of which extends a brake 
rxt having pistons on ite ends, a pipe connecting the 
train pipe with the outer end of the cylinder, with vari 
ous other novel features. The arrangement is such that 
the auxiliary reservoir i* always charged with air pres 
eure to actuate the brake mechaniem, to apply the brakes 


quickly as soon as air is released from the train pipe 


SAFETY Hinee Switch Froe. — 
Joesph F. Dunievy (care of Dr. J. M. Reynolds), Mem- 
phis, Ind The frog ewiteh deviees proper. according 
to thie invention, comprise two hare sections, one at 
each eide of the main rail. one being a long and the 
other a short section, the upper faces of which are in 
liferent horizontal plenee. The cometruction i« sach 
that the main track ie at al) times left free from joints 

«pliees at the frog, permitting trains to pase at as 
h a rate of epeed und with as moch safety as at any 
other point on the line The improvement aiso facili 
tates the siding of trains in a safer and simpler manner 


than ie now customary 
Klectrical, 


Lyte, 60 


This invention 


ELECTRODE Farnham M 
Tinboreagh Read, London, England 
relates to the carbon electrodes used in the electrolytic 
hiorides or other metallic 
nbined with a hollow 


(leeona position of metaile 


fueed condithoen tw 

urbon electrode closed at the bottom and open at the 
top is a core of metal or alloy which ix fusible at the 
sane or a lower temperature than the salt to be decom- 
wil) melt, and in the fluid state 
make tntinete electrical contact with the carbon of 


haloids in a 


wed, ao that the onre 


the electrode, bat will exert ao bareting «train thereon 
The terminal of the electrode te put in electrical com 
munication with the fusible core by a conducting rod dip. 
ping into the fusible core, bat entirely free from the 
wroom. Hy thie meane the thickness of the carbon 
to he travereed may be eo mach reduced, and the resist 
ance ao diminished, that the current will easily traverse 
he carbon threaghout ite whole area, thereby enabling 
trades of considerable length to be used. 


Connecror.—Charles Bell, Strouds- 


Pa. Thiet « device for mechanically and elec 
trically comnecting the ends of electric light and tele 
graph wires, ot& It consists of two longitadinally 
grooved pieces connected by a clamping screw, one of 
the pleces having holes coineldent with the groove for 
receiving the angled ends of the wires, and the other 
plece having a notch for the release of such ends. 








Mechanical, 


PLANE Guipge.—John McKnight, Fred- 
ericton, Canada. This device has jaws by which it 
may be readily attached to a plane of any size, and 
} one of the jaws is an adjustable arm carrying a longi- 
| tudinally and laterally adjustable guide block, by which 
| the plane may be made to edge a board perfectly true 
and square, or plane the edge on any desired bevel. 
| The device is very simple and cheap, and its parts may 
be cast. 
| SANDPAPER WHEEL OR ROLLER.— 
Frederick H. Stabbe, New York City. This invention 
| comprises a cylindrical shell with a longitadinal slot, 
and two clamping bars in the heads of the shell to 
| clamp the sides of the paper, the bars having at their 
ends beveled heads to be engaged by nuts screwing 
at the end of one of the bars to move the latter toward 
each other for clamping the paper. The improvement 
permits of conveniently spacing the sandpaper in 
position and drawing it tight around the shell, while 
also allowing of its ready removal when worn out. 


Miscellaneous, 


NEGATIVE AND ScrREEN HOLDER.— 
James Scouler, San Francisco, Cal. A simple yet ef- 
fective invention for holding and adjusting a screen 
plate used in making half-tone photo. negatives for 
printing purposes, with reference to the sensitive plate. 
The usual rabbeted frame for holding the sensitive 
plate is provided with special wires and pins for pre- 
venting the glass sensitive plate from coming in contact 
with the wood, while on the opposite side or face at 
each corner are pivoted spring buttons, which, after the 
screen plate has been placed in position in front of 
the sensitive plate, are rotated inward, and hold the 
screen securely at each of its four corners. The screen 
can be readily adjusted at different distances from the 
plate by means of bars or rods inserted in special re- 
cesses provided therefor. The quick adjustment of 
the screen and the facility with which it is held in 
position are the chief merits of the invention. 


Ark VALVE.—Alfred T. Neilson, Jer- 
sey City, N. J. This isa device especially adapted for 
use on pneumatic bicycle tires. It has a valve casing to 
screw on the nipple, the casing having conical cham- 
bers in opposite ends connected by a bore, a conical 
vaive being held in the inner chamber, and having ports 
in its base, while there is a conical valve in the outer 
chamber and a screw cap to close the outer end of the 
casing. By this improvement air may be easily pumped 
into the tire, a temporary check preventing any escape 
while the pump is being disconnected, and when finally 
adjusted the valve is absolutely air tight. 

STREET SWEEPER.—Charles Gurney, 
Brooklyn, N.Y. This isa machine which is adjustable 
in ite working parts, convenient to control, and de- 
signed to be especially reliable and effective in service. 
By its forward movement over a roadbed, when the 
brushes are in contact therewith and adjusted to re- 
volve, the dirt is first swept from the gutter toward the 
center of the road, and the windrow thus produced is 
swept upon elevator buckets and discharged into a car 
held on the machine, the car being carried upon the 
sweeper to some point for removal to be unloaded or 


| 


dumped. 

Stamp VENDING MACHINE.—William 
H. Kaltenbeck, Middlesborough, Ky. This is a ma- 
chine especially designed to sell postage atamps. It is 
not likely to get out of repair, and upon dropping in 
its slot certain coins delivers a quantity of postage 
stamps of equal value, the machine being also arranged 
to make and return change when necessary. The 
machine has a holder for a ribbon of stamps, in con- 
nection with a coin-controlled feed mechanism for fore 
ing the stamps through a delivery slot, a number of coir 
chutes delivering their coin on the controlling mechan- 
ism of the feed, and various other novel featares. 


REPEATING AIR GuN.—Elmer E. Bai- 
ley, Philadelphia, Pa. This is an improvement upon 
guns whose magazine tube is traversed by a small firing 
tube or barrel through which large shot or «mall bul- 
lets are projected by an air jet, the air being com- 
pressed in a chamber by a reciprocating spring-actuated 
piston. The mvention covers a novel mechanism 
adapting the air compression cylinder to reciprocate, to 
alternately open and close the passage into which the 
shot are delivered from the magazine, and to force the 
shotinto the firing tabe preliminary to their ejection by 
the air blast. The improvement is designed to lessen 
the cost and improve the efficiency of this class of guns. 


Factne BuiLpines.—James W. Gra- 
ham, Old Fort, N.C. For the facing of the walls of 
buildings with ashlar tiling, terra cotta, etc., this inven- 
tion provides simple and inexpensive means of secur- 
ing thin plates or tiles in place, consisting of a metal- 
holding strip having a pointer flange and a base flange, 
the latter having a number of slots to receive fastening 
nails or acrews 


Strove.—Albert W. Alger, Kansas City, 
Mo. This is a stove which is cheap to make, and de- 
signed to be very economical of fuel, while affording 
greatly increased heat radiation. It is preferably cylin- 
drical in shape, with a fire box at one end and a amoke 
exit at the other, its body being traversed by longitadi- 
nal and traneveree heat-radiating flues, with end and 
side discharging apertures. It is adapted for use with 
any kind of fuel, and a gasoline or coal oil barner may 
be set on the grate 

| LABELING MAcHINE. — William H. 
Leister, Westminster, Md. A label holder or box is, ac- 
cording to this invention, arranged at the foot of an 
inclined bed on which i« « paste pad, an inclined or 
curved depressible label-hoiding plate extending across 

| the foot of the label box, while there is a curved rolling 
| table behind the label holder. A very simple device is 
| thas provided for nicely labeling cans, which are rolled 
over the paste pad to be coated with paste, and then over 

a banch of labels, the upper one of which adheres to the 

can. 

ApsJUsTABLE Window SkaT.—William 
Kruppenbacher, Yonkers, N. Y. This is an improvement 
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in devices to facilitate the cleaning of windows on the 
outside, affording a seat adapted for ready attachment 
to or removal from a window casement, and having con- 
siderable range of lateral adjustment. The device has 
a base board with a guard railing, and laterally adjusta- 
ble wings which slide in boxes and engage the window 
casement, flexible devices retaining the wings at differ- 
ent degrees of projection. 


WATERPROOF Svurt.—Otte Van Oos- 
trum, Portland,"Oregon. This suit is mamly made of 
waterproof goods, and! consists of a jacket and trou- 
sers joined at the waistband in a waterproof manner, 
both garments when on having the appearance of the 
usual articles of their class. The sleeves have elastic inner 
cuffs, and the shoes are permanently secured to the 
trousers legs, or made separate with an elastic water- 
proof connection. 


Dumping WaGon.—George W Har- 
rington, Pullman, Ill. An endless apron, journaled on 
rollers at the ends, forms the bottom of the wagon body, 
and from a hook on the bottom portion of the apron 











a chain extends;to the whiffletree, so that when the 
whiffletree is detached from the vehicle and the horse 
moves forward, the top portion of the apron, forming the 
bottom of the wagon body, will be moved backward, 
and the load will be damped at the rear, where the 
apron passes around the rear roller. 


DrRIviInG REIN AND TAIL HOLDER.— 
Burdine Blake, London, Ohio. This is an attachment, 
preferably made of a single piece of stout leather, and 
forming part of the harness, constituting a rein holder 
and preventing the horse from getting his tail over the 
reins. It is saddle-shaped, and has a front tongue con- 
necting with the back strap, and side tongues for the 
breech strap, an aperture through which the reins are 
passed, and a curved guard surface covering the tail. 


APPLIANCE FOR SPINAL COMPLAINTS. 

Philo B. Shelden, Erie, Pa. This ie mainly an adjust- 
able brace or corset, with steel-stayed back pad, ad- 
justable crutches also having combined with them steel 
body bands or rests, while an abdominal pad or belt is 
held in place by suspension attachments, and bands or 
webs are adapted to pass around the legs half way be- 
tween the knees and hip joints. The improvement 
is designed to facilitate the remedying of deformities and 
curing of affections of the spine, relieving the spine of the 
weight of the upper portion of the body, and avoiding 
the use of stiff jackets and the objections found in other 
forms of spinal corsets. 


TEMPORARY BINDER.—Charles T. Ro- 
senthal, Batesville, Ark. The covers of the book are 
connected by the usual concaved back, adjacent to 
| which this binding device is located, consisting of rods 
sliding in bearings attached to opposite sides of the back 








| section, while straps are arranged in pairs, so that one 
strap of each pair is rigidly attached to the bearings and 
| the other strap of each pair is attached to the rods and 
actuated thereby. By this means any number of leaves 
may be introduced and bound between the covers or 
readily removed therefrom without disturbing the adja- 


cent leaves. 


RENOVATOR. —Charles Karlson, Red 
Bank, N.J. This is a simple and convenient device to 
facilitate the quick and thorough removal of dust from 
upholstered furniture and carpets on flours. It comprises 
a receiving box having an open lower end engaging with 
the fibrous material to be cleaned, an inlet valve at the 
lower side within the box, an outlet valve, and a bel- 
lows. It is designed to remove dust, previously loosened 
by beating, by exhaustion of the air where it is applied, 
thus drawing the dust from the material to be cleansed 
and discharging it into a receptacle or at a point exterior 
to the room. 


Bust SupporRTeER.—Ludwig Lerdry, 
New York City. This is a waist-like garment, preferably 
made of a woven or knit fabric, and having integral front | 
pockets{to fit the form, shoulder straps, an elastic waist 
band and straps,’and a fastening device. 





| 
| 


CurLING IrRon.—William M. Cleeland, | 
Great Falls, Montana. This is a device permitting the 
hair to be wrapped around the tube before the heat is ap- 
plied, thereby avoiding danger of burning. It has a long, 
tapering, conical tube, at one end of which are pivoted 
two wire arms and a tongue adapted to lie between them, 
the wire arms clasping the hair as it is wound around the 
tube and tongue, when a tapering heating iron with non- 
eonducting handle is inserted in the tube to heat the lat- 
ter to the desired temperature. 





Porato Siicer.—Henry B. O'Connell, 
New York City. This is a simple device designed es- 
pecially to facilitate the cutting of peeled potatoes into 
such shapes as used for making “ French fried potatoes.” 
It consists of a table in which are set longitudinal and 
transverse knife blades, over which operates a plunger 
head reciprocated by a handle lever, the head having on 
its under side blocks arranged to pass into the openings 
formed by the intersecting sets of knife blades. 


Wire HANGER.—William Trewhella, 
| Newbury, Victoria. A single piece of wire is bent at 
| one end to form a hook adapted to be hung on a chim- 
ney crane, and at ite other end it is bent to form a hook 
completed at its point by a right angular bend, for en 
gagement with the handle of a saucepan or other article, 
to facilitate holding the saucepan over a fire any required 
height. 


Toy OR ORNAMENT.—George H. New- 
ton, Monson, Mase. This is a device in the shape of a 
bird, the body having at its lower end a pin turning in a 
support, as in the upper end of a flagstaff, and the body 
having a cross spindle carrying wings curved to form 
propeller blades. The body is made as flat as possible to 
hold the wings to the wind, whereby they may be re- 
volved. As a toy, children may rotate the body and 
wings by moving the device back and forth. 


Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
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NEW BOOKS AND PUBLICATIONS, 


How To THINK IN GERMAN. By 
Charles F. Kroeh, A.M., Professor of 
Languages in the Stevens Institute of 
Technol Hoboken, N. J. : Pub- 
lished by the author. 

The fundamental idea is the same as in “ How to Think 
in French’ by the same author. The learner associates 
with his own actions day after day, as he performs them, 
the correct German sentences that describe them. No 
English comes between him and what he wishes to say 
in German. Then he is tanght to vary the sentences ac- 
cording to the genius of the language. They serve as 
patterns or formulas of speech in'which he gradually sub- 
stitutes the rest of his vocabulary. Finally he connects 
sentences together in all possible ways. All the gram 
matical difficulties of German (the declensions, the order 
of words, the command of verb form, indirect discourse, 
etc.) are taught practically in an entirely origina) way, by 
which the learner gradually emancipates himseif from 
his dependence on English for the expression of his 
thoughts. Especial attention is called to the chapter on 
reading for a speaking vocabulary and on learning short 
stories. As a practical book to aid in quickly acquiring 
the power of correct and fluent speak ing of the German 
language, this work has no equal. Every learner should 
procure it. Professor Kroeh is one of the ablest of in 
structors and this book is the concrete result of many 
years of active experience in his profession. , 


UNIVERSAL BIMETALLISM AND AN In- 
TERNATIONAL MONETARY CLEARING 
HOUSE, TOGETHER WITH A RECORD 
OF THE WORLD’s MonkEy, STATISTICS 
OF GOLD AND SILVER, ETc. By 
Richard P. Rothwell. New York: 
The Scientific Publishing Company. 
1893. Pp. 58. Price 75 cents. 

Coming from the editor of the leading mining journal 
of the United States, the above work is a plea for the 
continuation of silver coinage. The anthor believes that 
the problem with which the United States 1s now con- 
fronted could be selved by an international system of 
bimetallism. An immense amount of labor is indicated 
by the statistics and data contained in the text and tables. 
One interesting feature is a chronology of the gold and 
silver industry for the last 450 years. Itis not, of course, 
quite up to date, owing to recent events in British India 
and in this country, and quite possibly within the next 
few months may fail in chronicling some very important 
changes. 


BRITISH LOCOMOTIVES, THEIR HISTORY, 
CONSTRUCTION, AND MODERN Dk- 
VELOPMENT. ByC. J. Bowen Cooke. 
With numerous illustrations fron 
sketches and diagrams by C. E. 
Jones and R. A. MeLellan. Lon- 
don: Whittaker & Co. 1893. Pp. 
xvi, 381. Price $2. 

The American railroad engineer has become fully 
awakened to the value of several details of English loco- 
motive practice. From the work under review numerous 
Wlustrations, in addition to the text, excellently present 
the field described. It is written, of course, entirely from 
the English standpoint. The chapters on the running of 
engines, touching on the duties of the crews, lubrication, 
packing and other details, giving the English practice, 
will be of special interest to our engineers. 


Missourt STATE MEDICAL DIRECTORY. 
Containing a carefully prepared list 
of physicians, dentists, and druggists, 
together with colleges, hospitals, 
medical associations and _ societies 
throughout the State. St. Louis 
and Chicago: The Medical Fort- 
nightly Press. 1893. Pp. 119. 


EsTIMATE BLANKS FOR STEAM AND Hor 
WATER FitTrerRs. Adapted more 
particularly for dwellings and apart- 
ment houses, small stores, and gen- 
eral low pressure work by either 
steam or hot water. New York City : 
Nason Manufacturing Co. Pp. 100. 
Price $1.50. 

This excellent series of blanks, dedicated to the steam 
and hot water warming fraternity, will be found very 
useful for contractors. It consists of a series of two 
pages of a repeated blank, containing the titles of the dif- 
ferent measurements to be taken and noted and other 
particulars referring to the heating of dwellings. It is, 
without question, something which, for those engaged in 


| such a business on an extensive scale, would not only 
| conduce to the saving of a great deal of clerical labor but 


would also tend greatly to the accuracy of the labor with 
which such work must be done. 


PALLISER’Ss COMMON SENSE ScHOOL 
ARCHITECTURE, ILLUSTRATING THE 
PRACTICAL AND ECONOMICAL WARM- 
ING AND VENTILATION AND THE COR- 
RECT PLANNING, ARRANGEMENT 
AND SANITARY CONSTRUCTION OF 
ScHOOL BUILDINGS FOR AMERICAN 
Cities, TOWNS AND VILLAGES. By 
Palliser, Palliser & Co., architects. 
New York: J. 8. Ogilvie. Pp. 110. 
Price $1. 

In this series of illustrations of school houses, for the 
book is little more than that, we find indicated a strongly 
accentuated departure from the old system of plain and 
unattractive school buildings. The variety of structure 
exhibited in this volume is quite striking, and for many 
of the plans quite elaborate specifications are given. The 
elevations and perspectives are in many cases very 
artistic. There is a certain amount of text on general 
topics in the line of the work, other than specifica- 
tions. 


DAs ATELIER UND LABORATORIUM DES 
PHOTOGRAPHEN. By Dr. Josef 
Maria Eder, Director of the Imperia! 
Institute for Phot hy, ete. Halle 
a. S., Germany: Wilhelm Knapp. 
1893. 825 engravings. Pp. 172. 

The book formsa supplementary volume to the Hand 
buch der Photographie by the same author, and treats in 
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vory exhaustive manner on the special construction and 

, ungement of photographers’ studios, their dark rooms, 
shing arrangements, etc., and other furnishings and 
six necessary for proper working. Portable dark 

«. such as tenta, wagons, developing hoods, ete., are 
described and illustrated. A chapter on printing, 
‘inishing concludes the interesting book. 


\yoTOG@RAPHISCHES TASCHEN LEXIKON. 
' By Dr. Julius Schnauss. Halle a. 8., 
Germany: Wilhelm Knapp. 1893. 
Pp. 157. 
. yaluable pocket dictionary gives the technical 
opus used in photography in German, English, French, 
od Latin. The explanation of the terms is in German, 
,cise and correct. The vocabularium contains the 
s in English-German, French-German, and Latin- 
qerman. 
‘ux Book OF THE Fatr. Chicago and 
San Francisco: Bancroft & Co. 
rhose who desire to crystallize their recollections of 
Columbian Exposition will be Interested in this pub- 
in, which, from an artistic point of view, is of a high 
or The views are not confined to the beautiful ex- 
teriors of the buildings, nor to the classical splendor of the 
iagoons, but include the many art treasures, both sculp- 
tures and frescoes, and also many of the individual ex- 
pibits. The views are principally photographic “ half 
tones” and the letterpress is bold and clean. This work 
is published in quarto folios, there being in all 25,parts, at 
$iecach. Mesars. Rhule, Thomas & Co., 24 Park Place, 
New York City, are agents for this section. 


Ay ELEMENTARY TREATISE ON THEO- 
RETICAL MEcHANIcS. By Alexan- 
der Ziwet. New York: Macmillan 
& Co. 1893. 8vo. cloth. Pp. 181, 76 
diagrams. Price $2.25. 

rhe present work owes its existence mainly to the 
difficulty of finding a good modern text book suited to 
the requirements of the American stndent. The author 
js assistant professor of mathematics in the University 
of Michigan, and his aim has been to produce a text book 
for use after the student has acquired a knowledge of 
the elements of the higher mathematics; so no attempt is 
made to treat the subject other than mathematically. 


t 


i 


Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
Munn & Co., 361 Broadway, New York. 
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Elegant plate in colors showing a residence at Bridge- 
port, Conn., recently erected for Mr. Thos. C. 
Woodin, at a cost of $4,600 complete. Floor 
plans and two perspective elevations. An excel- 
lent design. Mr. Henry A. Lambert, architect, 
Bridgeport, Conn. 

Plate in colors showing the residence of Clarence 
M. Burch, Esq., at Philadelphia, Pa. Two per- 
spective views and floor plans. A very attract've 
design. Messrs. Moses & King, architects, Phila- 
delphia. 

A dwelling erected at Joliet, Ill. Perspective views 
and floor plans. An excellentdesign. Cost $6,000 
complete. Mr. J. C. Weece, architect, Joliet, Il. 

A subarban cottage erected at Glenbrook, Conn., at 
a cost of $3,500 complete. Floor plans, perspec- 
tive view, ete. Mr. E. H. Waterbury, Stamford, 
Conn., architect. An excellent design. 

Engravings and floor plans of a suburban residence 
erected for Mr. George H. Barton, at Hartford, 
Conn. Messrs. Hapgood & Hapgood, architecta, 
Hartford, Conn. A very attractive design. 

Very excellent design for a two-family house, 
erected at Bridgeport, Conn., at a cost of $4,500. 
Floor plans and perspective elevation. Mr. A. H. 
Beers, architect, Bridgeport, Conn. 

St. Peter's Chapel at Springfield, Mass. Perspective 
and ground plan. Cost $7,100 complete. Mr. W. 
P. Wentworth, architect, Boston, Masa, 

Engraving showing some city dwellings of modern 
design at Washington Heights, New York City. 
Plans and perspective views. Mr. W. E. Mowbray, 
architect, New York. 

Residence of Mr. C. T. Hemstead at Glenbrook, Conn. 
Plans and perspective. An excellent design. 

'. Moving of the Normandy apartment building at 
Chicago. Supposed to be the largest building ever | 
moved and turned around on rollers. Numerous 
illustrations. 


The World's Columbian Exposition. 
view 


_ 


ro 


_ 


> 


x 


A general 


*. Sketches at the World's Columbian Exposition. 
Miscellaneous Contents : Causes of fire in dwellings. 
An improved brace, illustrated.—Steel ceilings, 
illustrated.—A large day’s sawing.—The new mode 
f constructing foundations.—Sheathing quilt, il- 
lustrated.—A cap for the obelisk.—Interior wood- 
work for buildings, illustrated.—Electrical injuries 
to gas and water pipes.—An improved scraper, 
illustrated.—Linseed of] for paint and polish.— 
Improved circular sawing machine, illustrated. 


_The Scientific American Architects and Builders 
Palit m is issued monthly. $2.50 a year. Single copies, 
“ cents, Forty large quarto pages, equal to about 
vo hundred ordinary book pages ; forming, practi- 
“'y,@ large and splendid Magazixse oF ARCHITEC- 

ke, richly adorned with elegant plates in colors and 
“ih fine engravings, illustrating the most interesting 
‘samples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, 
of this work have won for 


Cheapness, and Convenience 
it the Laneget CrrcuLATION 


of any Architectural Publication in the world. Sold by 
hewadealers, 


al 


MUNN & CO., Pustisuers, 


Business and Personal. 





The charge for Insertion wnder this head is One Dollar a tine 
Jor each insertion ; about eight words to a line. Adrer- 
tusements must be received at publication office as eariy as 
Thursday morning to appear in the Sollowing week's issue 


Order pattern letters & figures from the largest varie- 
ty. H.W. Knight & Son, Seneca Falls, N.Y., drawer 1115. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 222. 

“U. 8." metal polish. ind pies free. 

Improved iron planers. W. A. Wilson, Rochester, N.Y. 

For coal hoisting engines. J. 8. Mundy, Newark, N. J. 

Shingle machinery. Trevor Mfg. Co., Lockport, N. Y. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dud 4 Col St., New York. 

Razorine will sharpen your razor, or money refunded. 
15 cents mailed. Razorine Co., 2 W. 4th Street, N. Y. 

Estimates furnished for moving, raising, or shoring 
buildings. W.K. Clynes, Jersey City,N. J. Estab. 1853. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y. 

For Sale—Patent household article. Cost to make 
less than 10 cents, and will sell for $1. J. F. Ervin, Fort 
Wayne, Ind. 

Emerson, Smith & Co., Ltd., Beaver Falis, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 

Guild & Garrison, Brooklyn, N. ¥., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps. 
acid blowers, filter press pumps, etc. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
3.8. & G. F. Simpson, % to % Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail. 4; Munn & Co., publishers, 361 Broadway, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 
No turning cf handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool (o., Auburn, 
N. Y. 

P. B. Sheiden’s improved Pp for 
spinal complaints isthe best support ever introduced 
for invalids and persons that become weary by long sit- 
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tures, stoop shoulders, etc. Patent issued Oct. 24, 1893. 
For sale. See page 316. P. B. Shelden, 1013 Chestnut at., 
Erie, Pa. 

Competent persons who desire agencies for a new 
popular bv ok, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 





AY tes Qaerie 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 





ting or standing without exercise, as well as for 1 
M 


to prevent a 2 inch plank, Michigan pine tank 6 feet 
9 feet diameter, from freezing in a barn 35x 75 where 
only three cows are kept ? The tank is under the roof, on 
the east end of it, supplied by a windmill. Would sim- 
ply banking up hay around and underneath be sufficient? 
What is the best packing to use on a windmill force pump? 
Is Selden piston rod packing good for that purpose ? 
Ordinary cotton packing requires too much attention. 
A. The ice should be not less than 12 inches thick, with 
means provided for keeping the house moving on a large 
base or bearing upon the ice. Inclose the tank sides and 
bottom in a board box with 1 foot of space all around and 
pack the space with hay. Make a tight cover for the top 
and batten all openings at the top of the barn, near the 
tank, to prevent too much circulation of air around the 
tank in cold windy weather. Any linen packing soaked 
with clear tallow makes a good water packing. 


(5464) M. T. W. asks what the differ- 
ence is between a square foot and a foot square. A. 
There is no difference in the superficial area of the two ex- 
pressions. A square foot may be of any form of surface, 
provided it contains an area of one square foot. A foot 
aquare is of the same area, but must be one foot in 
length on each of its four sides, or in other words, a 
square foot is a unit of area, while a foot square is a unit 
of fixed dimensions. 


(5465) O. B. asks the best oil to use in 
a trainman’s lamp, as it requires to stand unlimited shake- 
ing without going out, and not form a crust on the wick, 
or as little as possible, and also an oil that will not freeze. 
A. The best oil will not fill all the requirements of our 
correspondent, but a very good oil for lamps may be 
made from pure sweet lard oil mixed with 10 per cent of 
astral oil. 


(5466) A. P. J. says: I have some 
squashes in fine condition and would like to preserve 
them as long as possible. I am told to heat them fora 
few seconds in an oven at ahigh temperature, also that 
varnishing serves to keep them longer. Please state if 
either treatment isa benefit and the best way to pre- 
| serve them. A. Varnish might flavor the squashes un- 
| favorably unless melted paraffine is used. Whitewash- 
ing has been used with good results. 


(5467) W. R. J. asks how phosphide of 
| tin is made. How is the phosphorus kept in the tin while 
cooling down? A. The following process is given: 

Precipitate tin by placing a bar of zinc in a solution of 
chloride. Remove the metallic tin and place it in a 
cible while still moist, along with some sticks of phos- 
phorus. Expose toa gentle heat until flames no longer 
appear. The phosphide of tin remains as a crystalline 
mass at the bottom of the crucible. All operations con- 
nected with phosphorus are very dangerous. 


(5468) L. C. 8. writes: I have two bar- 
rels of strong red wine vinegar; how can I change the 
color and make it a white or light vinegar without injur- 
ing it? A. Filtering through bone black may effect your 
purpose. There isdanger of impairing ite flavor. Try 
on a small sample. 


(5469) W. H. B. asks: Can I magnetize 
short steel bars, suitable for telephones, at power genera- 
tor of electric street car or electric light plants? If so, 
how is itdone? A. Simply touch one end toa pole of 
the dynamo when in action. 


(5470) C. H. McD. asks if white cotton 
cloth will in any way be injurious to the plates of a stor- 








information and not for publication. 
References to former articles or answers should 
give date of paper and or number of question. 
—— not answered in reasonable time should | 
» repeated ; correspondents will bear in mind that | 
some answers require not a little research, and, | 
though we endeavor to reply to all either by letter | 
or in this department, each must take his turn. 
Special Written Information on matters of | 
personal rather than general interest cannot be | 
expected without remuneration. 
Scientific American Sagenonte referred | 
to may be at the office. 10 cents each. 
Books referred to promptly supplied on receipt of 


rice. 
Minerals sent for examination should be distinctly | 
marked or labeled. 





(5461) B. A. C. writes: Encircling the 
sun this morning is one of those rings which I believe 
are called sun dogs. I believe they are said to foretell a 
storm, and in fact I have noticed that storms develop 
after one of these dogs appears. Will you tell me why 
this is so, and why the larger the ring the greater the 
storm? A. Halos, coronas, and parhelia with sun dogs, 
are the various designations for the different phenomena 
of the sun’s light as refracted and reflected by the vesicles 
of water as fog or incipient cloud formation, or by the 
crystals of snow in its various forms as existing in the up- 
per air. The various forms of these phenomena are sup- 
posed to be due to the varying forms of snow crystals as 
they commence forming and before clouds are manifest 
to the eye, but are generally followed immediately by 
cirrous clouds indicating an approaching storm. The 
extent and complexity of the phenomena may in a meas- 
ure indicate the intensity of the coming storm, but like 
other meteorological indications, little reliance can be 
placed upon such indications. 


(5462) W. R. S. writes: I would like to | 
know the best and most durable cement that will stick to | 
iron or steel? A. Much depends upon the use that the | 
cement is required for and the condition of the surface 
of iron or steel. There are but few compositions that 
will hold to polished iron or steel surfaces. Roughness 
of surface, especially if it has been treated with acid, will 
give almost any cement a sticking property. Good glue 
with a few drops of glycerine to a pint and a tablespoon 
of extract of oak bark applied quickly is an excellent 
cement for fastening leather and wood to iron. For 
many purposes the thick varnishes mixed with metallic 
oxides to a thin putty make good cements for iron. See 
“ Cyclopedia of Receipts * for more than 600 receipts for 
various kinds of cement and for all purposes, $5 by 
mail. 

(5463) L. H. D. asks: What thickness 
should the ice be to move a frame cottage 23x27, three 
rooms on lower floor, two rooms upstairs, thoroughly 
built, braced, plastered and finished, shingle roof, chim- 
ney 28 inches by 32 inches, across a lake about one-third 


| 








361 Broadway, New York. 





of a mile wide ? What is the cheapest way and the best 


| stone for sharpening edge tools. 


age battery, or would it be better to remove same after 
forming, or still better not to use it at all ? A. Itis better 
to remove the cloth after forming. It may tend to clog 
up the cell, and will in any case soon decay. 


(5471) M. B. says: Can you give me 
a receipt for bluing gun barrels other than heating and 
pouring oil on ? Please tell how to clean leather belts that 
have become soiled by handling? How can I take rust 
from a polished steel surface without scratching it? A. 
The bluing of gun barrels, with many useful points in 
regard to guns, are described in Screnriric AMERICAN 
SuPpPpLEeMENT, No. 830, article “Gun Wrinkles.”’ Leather 
belts may be cleaned with Castile soap and water or ben- 
zine, dried and softened by working in the hands. Rust 
on polished steel should be polished off with wet rouge 
on a buff stick; finish with dry rouge. 


(5472) A. M. B. asks for the proper size 
of wire to use in winding an Edison dynamo about one- 
half size of the one in Screnriric AMERICAN SuPPLE- 
mENT, No. 844. A. The size of wire depends on the 
voltage and amperage desired. You might use wire of 
one-half the sectional area of that specified. 


(5473) J.G. asks the origin of the center 
board or sliding keel as used on American yachts. Is it 
an American idea or simply an adoption ? A. The center 


high | 





board was derived from the old Dutch side board or lee 
beard. The center board is an American invention, as | 
far as our record goes. 


(5474) T. S H. says: It may not be| 
generally known that glycerine is the best for the oil 

It does not dry into | 

the stone as do other oils and harden the surface. The | 

stone is easily cleaned with water. | 


(5475) A. J. H. asks: 1. I have an 8 
light 16 candle power dynamo, shunt wound, which I 
wish to use as a motor for running a 9 inch by 2% inch 
foot lathe, and what I wish to know is if it is practicable 
to cut out part of the wire in field magnets and armature 
so that it will not require so mach current to operate it, as 
I shall not need quite 14 horse power? A. We advise 


| you not to alter your dynamo if its winding suits the po- 


tential of your circuit. An excess of size is a good error. 
2. What would be the best form of primary battery to 
use, how large a one should I require, and would it cost 
much to ran it say 2hoursaday? A. We do not advise 
primary batteries. A simple bichromate plunge battery, 
such as described in the Screntiric AMERICAN SuP- 
PLEMENT, No. 792, is about the best. It will be rather 


expensive and troublesome to run. 3. I wish to make a} g, 


small vapor engine of about 14 horse power, and should 
be pleased if you would tell me if there has ever been a 
paper published in Screntiric AMERICAN SUPPLEMENT 
on how to make one. What I wish to know is how to 
make an electrical coil to produce the necessary spark to 
explode the charge, how it should be connected, and 





what should be the proper quantity of air and vapor for 
acharge. A. For gas engines we refer you to the follow 

ing books: “Clerk on the Gas Engine,” $2; Robin 

son's “Gas and Petroleum Engines,” $5.50, which we 
can supply by mail. A simple spark coil of five pounds 
No. 18 or 20 wire, wound on a core of soft iron wire and 
actuated by 4 or 5 cella, is enough. It is very difficult to 
determine the design for a new engine. 


(5476) W. J. M. asks: 1. How totell the 
positive or negative pole of a storage battery by looking 
at it. A. The positive or oxidized piates have a reddish 
brown color, the negative or reduced plates have a gray 
color. The latter correspond to the zine plates of a 
primary battery. 2. How often does the solution require 
to be renewed? A. No time can be stated. Water has 
to be added from time to time to keep the plates covered, 
and sometimes, if the specific gravity falls, salpharic 
acid of 1.140 (about) specific gravity is used instead of 
water as above. 3. What precautions are necessary when 
plates become buckled? A. Introduce glass strips or 
rods to prevent the plates from touching. You may be 
able to straighten them by hand. 4. What is the life of 
storage batteries when carefully handled * A. No limit 
can be assigned ’ They may last many years. 5. Is there 
a mechanical device to indicate when a battery is suffi 
ciently charged ’ A. The hydrometer. They should be 
charged until gas is evolved. 6. How should four such 
cells be coupled up—all positive poles together or vice 
versa? A. The positive plate of one to the negative of 
the next, and so all through asarnule. 7. How to detect 
sulphating? A. By the color of the positive plates. 
These show white patches if suiphated. 8. in setting up 
with fresh solution, should the solution be allowed to 
cool before the charging current is puton? A. Yes. 9 
How often should a battery of four celis be charged 
when used heavily 10 hours a week (on an electric organ), 
and how long should the charging current be left on? A 
Do not let its E. M. F. fall below? volts per ceil. Charge 
until the solution bubbles. 10. Can you inform me how 
to solder aluminum, also what flux is used? A. For 
working aluminum see our SuprieMENT, No. 602, also 
ScrentiFic AMERICAN, vol. 65, No. 2, and vol. 62, No. 26 
11. What transparent solution is ased in tabe pole indi 
cators?’ A. Use potassium iodide. 12. What metal are 
the thin springs in the Blake transmitter made of? A 
Watch spring. 13. How are the faces of the carbon but 
tons hardened ’ A. If French carbon of fine quality is 
used, hardening is unnecessary. To harden, soak in a 
hot solution of ammonium carbonate, dry, and recar- 
bonize. Repeat several times. This formula is given by 
one of our large electrical companies. You may also 
boil in sirup, wash the surface off, an‘ recarbonize 
under charcoal duet in a tightly closed vessel. 14. How 
many volts are in an ampere’ A. None; they are sepa 
rate and distinct unite. 15. What is meant by ampere 
turns? Does it mean one turn of a certain size of wirc’ 
A. The product of amperes of current by the net num- 
ber of convolutions in one direction in the conductor. 
We recommend and can supply you with the following 
books relating especially, the subject you refer to: Rey 
nier’s “Voltaic Accumulator,” price $3; Salomon's 
* Electric Light Installations wnd Management of Ac- 
eumuilator,” price $2; Niblett’s “ Secondary Batteries,” 
price $1.50. 


Answer toE. J. P., No. 5407, contained 
an error as to distance. The anewer should have been 
11'17 feet. 





TO INVENTORS. 
An experience of forty-four years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on uppiication, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, #1 Broad- 
way, New York. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


October 31, 1893, 


AND KACH BEARING THAT DATE. 


{See note at end of list about copies of these patents.| 


Acid, manufacture of acetic, J. Farmer 
Adding machine, W. 8. Gubel mann 

Air purifier, J. 8. Dodge 

Air ship, navigable, C. F. Billwiiler 

Alarm. See Burglar alarm, (Overtiow alarm. 
Antifriction composition, J. B. Cleaver ST .9, OT 
Ash pan and sieve, combined, |. M. Levy 
Ash shovel, W. T. Miller aa 

Asphalt purifying a us, A 
Atomizer, F. B. Getsier 
Atomizer, B. Stern 
Autographic register, J. C. Shoup 
Automatic elevator, J. P. Lybarger 
Awning frame, Keers & McLaughiin 
Axie washer, vehicle, A. W. Woodward 


. 8, Cooper 








holder, G. Hunt -. 7542 
ties, device for forming wire, A. 8. Allen.... S)7,442 
Ball. See Pool ball. 
Rand cutter and feeder, W. I’. Burke hOT 879 
Bathometer and shoal water indicator, auto- 
matic, N. Potachinsky..... CATT 580 
| Battery. See Galvanic battery 
Bearing, shaft thrust, 8. Ingersol! NTR? 
Bed and sofa, folding, G. Zisisperger 5 576 
Bed, time alarm, E. (. Barnes, Jr : 507 578 
Beheader, chicken, J.C. Denbam S72 
Bell, bicycle, 8. Goulden : SY 
Bell hammer, rotary, §. Goulden..... on 
Belt fastener, G. P. Keneban - 7,22 
Belt tightener, G. Lindsay... , . RAMS 
Billiard table adjuster and leveler, W. D. Little... S795 
Blast holes, apparatus for forming leaders in, J = 
BOIS. ...... 20000 ae 5.758 
Blind apparatus. window, Nisbet & McLaren 7 747 
Boara. Ree Ironing board. 
Boiler. See Steam boiler. 
Boiler brace jaws, machine for making, ©. ©. 
oe 1 ‘ase -- £07,878 
Boiler cleaning apparatus, Horton & Fitch 7 
Boiler feeder. automatic, J. H. Jehnson . ee 
Boiler feeder, steam, J. Morebead...... . 6 
Boiler furnace, steam, H. Sieben. . . --». SOT, 
iting flour, meal, ete., method of and appara- 
tus for, G. W. Combs cekdvacousinbe . on 
Book, account, W. H. Smith.......... wT.6O1 
Book finishing machine, T. 8. stare, Jr . 568 
Boot or shoe and ing same, G. W. Young... .. M7574 
Boot or shoe dresser, 8. A. Richards » WTS 
Bottle labeling machine, C. Campini................ S16 
Bottle opper fastening and extractor, combin- 
ed, G. F. Atwood............ : + 
stoppering wine, W. Wateon.............. 50" R62 
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Routonniere, H. W. Fishel 

Box. See Letter box. Mall bo Oll box. Tool 
box 

Brake. See Capetan brake. Car brake. Ship's 
brake 


Rrake wechaniem, D. (. Motiregor 
Brazing, *. P. Crosby 
Brick machine, arneli 
Rrick machine. re-preas, OG, Carvel! 
Brick mould sanding machine, G. Carnell 
Brick or tile machine, BE. M. Freese 
Brick press, rotary, F. L.. H. Sime 
Bridle, G. M. Smith 
Ruckie or metallic fasvener, G. EK. Adams 
Buckie or metallic garment supporter, G. E 
Adams 

Bung or tenon extractor, R. Cameron 

t 





Burular alarm, electric, T. 8. Patt 

Ruttons, machine for turning pear! or other, F 
Doelibor 

abie grip, J. ¢ Dear 


‘amera shutter, E. Decker 


‘ 
‘ 

‘ 

Can See Sheet metal can 
Cannula for tracheotomy, F. Hartstein 

Capstan brake, %. H. Whitney 

Capeule Oliing apparatus, W. F. Young 

Car brake, electric, J. H. MceBvoy : 
‘ar brakes, compensating device for, M. J. Grier 
Car coupling, Black & Ligo 

Car coupiine, W. BR. Burn 

Car couy ling, W. Faenulhaber 

ne, T. Gaskine 

H. KR. Knox 

M. W. Needham 





‘ 
‘ 

‘ 

Car coupling, Roehm & Schweltzer, Jr 
Cur coupling, BR. A. Smith 
‘ 
‘ 
‘ 


a mupling, Ss. ¢ W iibe § 
ar door, c «abination swing and sliding, W. Sut- 
on . § 
aur fencer, ¢ Hipwood ; 
Car roof covering attachment, A. N. Monteer 


Cure, elastic supperting device for, W. Kuhl : 


- 
5 


o * making, ©. Lolbmans ° 

Cara shuffling and dealing mechaniem, W. H 
Ranney 

(arding machine feeding device, (. F. Morrison 

(arner “ee Nievated carrier 

Cartridge belt, woven C. Orndorf 

Case. See Packing case Type case 

Cash drawer and manual recorder, C. BE. Putnam 

Cash register, F. H. Seymour 

Cattle dehorner. V. B. Brown ef al 

cs ases, orocess of and machine for waking, H. 
¥. Smith 

Cement, non-conducting and waterproof, N. D 
Men 

eueri fuga! screen, §. M. Hoyt 


hair, W. 8. O' Brien 

heck perforator onnell & Patterson 

heeks or the like, f : for bank, W. E. Selleck 

heese compounds, preparing, ©. N. Ferry 

huck, J. Hartness 

huck. G. H. Seilers 

burn, B, Danner 

hurn, M. V. Bisbree 

horn dasber, J. BR. Gibbs 

igor press, &. T. Zeliner 

imarette machine, A. L. Manson 

\garette packing device, ¢ W. Vao Vieet 

ireuit and apoliance, test and signai, T. Spencer 
v op lamy Girder clamp 








~~ T 





nie, C. Relies 

Mie, portable, F.«'. Prindle 

neator for signa! or other wires, W. Saun- 
ders 

yoking utensil, F. BE. Montanus 

‘reat clasp, H. F. Hambrach 


Clasp. Bee Corset classy (larment supporter 
clasp. 

Cleaner. See Tube cleaner 

(lock, electric alarm, C. F. Wyrmar 

‘ thes line attachment, L. Oppennelmer 

Clothes ne fastener, G. J. Reed 

Clothes | th G. W. Jones 

Coffin pre tor, Db. D. Smucker 

twin bel tion < an Adelivering device F. Berrini 

‘ 

‘ 

‘ 





Cotton, apperatus for bandling seed, Bachman & 
(‘lark 

Couuter shaping and cutting machine Heims & 
Reinders 

Coup re 4a ar coup!in Piow coupling 


Thiti coupling 
Catt bolder, J. V. Smit 
Cultivator, || Macpha 
‘utter. See Band itter Mtalk cutter 
‘ 


vyanides. making, 1). |. Playfair 


Deodortzing and disinfecting apparatus, Kato, Jr., 
& Carma 

Dispiay rack, act) istal * RA ndner 

loor check, T. &. Ly in 

Door check. G. H ft peer 

Door. combined screen and weather, B. Mitchel! 


Dowche, nasal, B. Stern 








lbraught equaliser, M. MeDano 
Draaght equalizer, M. L. Ransom 
Drier. See Fruit drier 

Drill. See Ratehet ds 

Drilling mechine, portable, C. H. Peck 


Miectric cireuit testing and switching device, M 
Robdiraon 





Mlectric controller, series maltiple, A. P. Knight 

Elect: heater, W. Snee 

Flectr motor, & y & ( hesney 

Rliectric qetors stem for operating, FE. C. Mor 
gan 

Pieetrical transformer, W. P. Carstarphen, Jr 

Meet rx “a,” ined ewiteh and cut-out for, J 
Goldkind 

Riectroiytr aratus, T raney 

Hlevated carrier, F. H. Underh 

Elevator see Automat wlevater. Water ele- 
val 

Flevat Fr. KE. Herdman 

Flevato tL. W. Parmenter 

Klevator to an ( K. Decherd 

Fund gat wag 1. A. leaaceon 

Eng. ne. Bee Kotary engine Rotary steam en- 

Pngr avi « machine, C. C. Bruckner 

Extract« peo Se g or tenon extractor 

Feeding device atic, L. Johnetone 

Fence, ©. H. Van Ww agoner 

Fence gate, wire. J. M. Be A) 

Fence posta, poles, ete.. attachment holder de- 
: oe for r s Brad rd 

be Jj. M. Sham 





e Car fender 


re 

Fertilizer distribate Fr. W. Oblinger 
Fifth whe H. Snowmear 

File fastening, H. Goldman 

Fitter, Nquid, J. Bilis 

Fishway, J. W. Fr uy 

Fige scraper, W. 1. Hemel 


Fiy trap J. &. Morton 
Forging and shaping smal) articies of metal. ap- 
parates for. J.J. 8. &. Genes 











Forging apparat: hammer, J. Dyson, Jr 

Fortuve-teiling machine. electric coin-controlied, 
A. Waldman 

Fountain “ce Lum nous fo untain 

Frog, doubie-incline #re os! z. P. T. Mooney 

Fruit drier, M. J. Richmond 

Fuel eonomiszer, L. J H! rt 

Furnace. See Boller furnace 

(ralwar batrer 1. 5. Greae 

Garment supporter, G. BE. Adame 

(larment sapporter I. Deantete 

Garment supporter clasp, G. N. Buck . 

Gae cocks ne mechals mn for perating, G. B. 
Snow 

Gas generator, J. De Nea 

(das mizer H. Page. Jr 

Gat Mee Bod gat« Fence gate 

toate 1. Newtas er 

Gearing, A.J. Hoy 

(j} -artng, differentia |}. Thou 

(.enerator See (as generat “team gene- 
ator 
er nop and hanger, C. MacTaggart 

pachinme for ra nting bed plates for 

casting sheet, ©. Wale iT 

Glassware grinding machine ‘1. Rh. Wilson 

titowe fartener, B J. Kraetazer 

Giovwe fastening, ( \. Pfenn'! nag wo 

Governor, gas eng HM. J. Hartig 

Grain soourer, A. Hancock 

Grate, Warner & Galbraith 

Orinder, knife Rigere 

Grinding and « hing m kK. Steinbach 

dion, brtedh toadtn c. 8. Lott 

Marrow. T. F. Eman 

Harvesting machine bundie carrier. &. G. Wat- 
rovus 


lleater “er Electric heater Water heater 
Heating apparara~«, cas, J. W. Weeks 
Heeler with nails, machine for loading, &. Wood- 
ward . 
Hisee setting machine. A. Lee 
7 





Hotet, tilting, W ura? 
il Mow were articles, manufacturing, West & 
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Hook. See Whiffietree hook. ng machine feed adjusting drier, P. L. Cox 501,786 
| Hoop dressing machine, Murray & Robbins. ..... 507,920 =~ machine for making straw le covers, etvaitiernitte. 
Hop carriage, Cabill & Dickinson ewe SOT88I Tg MID, conccccccccsccagpantegccccongssesoceeccssel 507,898 A DCSE - 4 
Horseshoe, J. B. Burr 507.525 | Sewing ~— Te needle, G Lascell............+ 507548 ; ; ae 
Eloresshoe. G De berd an | Gent jrachine needle-threading attachment, G sores ORDINARY RATES, 
ose pliers, P. . Allen - . SOU BT2 | «—«-sOB. WAMBO... « - oe anne ne ene wie e wees wa eeeeee f > . oy 

House. See Portable house outne mmchi te, shox E. P. - & H. Arnold...... es ese ‘aw a yy) insertion 75 cents a line 
Hydrant, water main, P. Eley 607,651 | Sewing machine , J. J A forse torte ac age. ench insertion ~ - - - $1.00 a line 
liluminating or heating, manufacture of inflam- | Shaking, bolting, or siftl O. ‘0 te” For some classes of Advertisements, Special and 

mable aeriform substances for, F. D. Moses... 507,663 | Sheet metal can, Ba creeceerescesseseooons Higher rates are required. 
Insecticide-applying device M. A. Hawley . 6 | Sheet meta! pipe, C. 8. Hamlin. ° The it bo 
Insulating com mand ‘anning 507,678 | Ship’s brake, F. Tobias... . above are charges per agate line—about eight 
Ironing board, thing. 507,847 | se Shoe tip, G. W. Dixon bay per Hine. This notice shows the width of the line. 
Jacquard cards iu patterns, apparatus for read- Shovel. See Ash shovel. and is set ig Engravings may head adver- 

ing and punching, F. Wilkinson . DIMA Signal ‘den paratus, electric, Xiezopolski & Bode. ... 507,369 | ——— = aa ae ve some line, by measure- 
Joint. See Rail joint. Railway fish joint | Signal device, electric train and switeh, G. E. | conenved at Publicat on Offi ‘as early a9 Thurs ~ 
Kitchen and qeocery cabinet, combined air valve, eS . aS W918 camer oe eS. pipee as a oe ursday 

A.N. Rook a - 50983 | ote and ihaking same, aluminum, M. H. Lan- a > cgpemr ne ue. 
Knife. See Moulding knife. Veneer cutting | com..........06,-<g-us>ea -- 507.822 | = : === 

kn Stair cover oF mat, J. W. Siseengeman... conten 51, 725 | 
Knitted garment and manefacturing same, J. Stalk cutter, J. A. Duckworth...........0.0.00--0000 SOT618 

Holmes .... Stay, dress, M. a Beeman Sepaecereenensieel 507,875 
Knitting machine, circular, J. A. Ricaré a Steam boiler, K. Joy ceccececeeee GOTTHS 
Knitting machine thread carrier, W. & Ke Pringle OT Steam generator and super heater, J. Bonicard. ... 307,64 
Ladder, G. R. Congdon an 7 Steam generator furnace, C. w Stockford ... Oe 
Lamp. P. Robertson | Steering gear, electrical, S. co AFOOD. oo ccccccvcces WN 522 
Lamp burner, J. J. Donovan Stone, artificial, C. George................+++eeeeeees 507,901 
Lamp chimneys, notching, W. E. Mayo | Stone. building, B. Smith... socestadaad 5 562 
Lamp, electric are, W. B. Luce saatasiiainn a" BOT. 916 | Stove, A. B. Shaw cs ddceeducwedeel OS 
Lamp, electric arc, H. Wilbrant es | Stove. gas, J. B. Foi 25066000 n0uhnee 
ramp, incandescent electric, W. E. Nickerson, } Stovepipe thimble, Reach & ieee. .o<scontaneel 507.657 

507, SA to 507,558 | Street sweeper, eee | & Smith oa 507,628 
Lamp shade and holder, electric, A. 8. Marten... Af Street sweeper, Gs 4 y’ Neill Sor aes 
p~——$ wy ener .-» 507,706 | Stump e ler , aoe. eeces : 
Lantern, . (FRR RRS RRS Se Gens... 507,888 | Sulky, Payne : 507 339 Seneca Falls Mfg. Co, 695 Water St., Seneca Falls, N.Y, 
Lanterns. ‘aaubinebens of bull’s-eye, Seamon * + aw ny | Switch. Bee Railway “switch. Trolley wire —— --— " 
ilson swite VED ERN 
Lasting mac ae . p. — — . Pere ari = Switch tend. ¥@ a Ls ema guoeseoeneve é we IMPRO LA I HES MOD 
sting machine. om bare ringe, 7. Wéeecenecocems . | 
—_ ee ee ear doors, J. M. Phillips ose | 2 | able see vi Hopk 507,541 | ENGINE DESIGNS 
ath, 8. Toney ; ° ‘ack, carpet, oO DG . cs cccnecncececesococees | Foot hes, Tools and 
Leg straightening device, H. Bayer................ irs Tack , Carpet. EL. 8 Ss “ - et ‘ Wiis. Se Seb we tai h C “oo — 
Letter box. E. Wolf eese - «eee 507,96 | Teachi penmans -. sy i> ~ S - - 
Lever, reverse, J.T Mundy bindsbseavectusnn EET ‘Telearaphy, machine, P. B. ny.. -- 7,791 | oe asti an at e Uo. CINCINNATI, O10. 
Lock.’ See Till lock. | Telephone, 8. D. Fi Pipl ba in we TTB - 
Locomotives, machine for grindi ne itnks and link Telephone circuit, ,. 7 Stone. -oceee GOT, 568 
blocks for valve motions of, H. mith -. Mi -| Telephone transmitter, J. H. Maso 507,715 
Loom Jacquard mechanism, 0. W. HF --» 507,535 | Telephone transmitter circuit ry apparatus, = 
Loom Jacquard mechanism. J. Zimermann joa wor Sts 1, I es on csicdcooce -. ee 
Luminous fountain, P. BE. Singer ».. 07,600 | Thermometer, F. 8. Tomey vibe vecendeanenns - DiS 
Magnet frame for dynamo-electric machines, | Thill coupling, P. Stalke: 507,765 
laminated fleld, A. L. Rik .. 07,690 | Thrashing machine, J. N Wiison ° -. O77) | 
Magnets, magnetic frame for | feild, A. L. Riker.. 4 Thread guide, G , Single rer rr te --+ 507,561 | 
Mail box, A. Krastin ; . 07,680 ‘Till lock, B. O. Wood 507,97 
Maiting, F. B. Glesler sotpoctcoetuia bart 580 Timepiece bands. tool for removing, ‘CG. Ingalis 07,317 j 
Maiting apparatus, F. B. Giesler.... : .... M613 Time recorder, automatic, |. N. Lewis.............- 507,585 | 
Maiting drum, F. B. Giesler siedetpeesen . 07.586 | Tobacco frame, Ford & Westerfield...... --» OM 
Malting, pneumatic, G. Knoche............ - 501,559 | Tobacco pipe, A. Wertier..............-++- ~ 507.961 | 
"| ia use Wire mat. » Rent on Tongs, L. W. Cox eg e : oe a 
atch splint coiling machine, G. Rehfuass et ai Wi Tongue support, @ gra n binder, ‘otts... 

Melegraph or music recording attachment for Tool box, W. J. Simpson... ...........--«-++ . 507,988 | 

2 pianos, G. P De Pitches : | Towel | supporter, A. A. J. McGinnis pecece : SOT | F YOU HA\ HAVE. ANY SMALL ARTICLES 
enthol cone, T. D. Vint - Rie Toy, J pO RR are” ° 7 

Metal wheel and making same, H. L. Jacobs...... 507,008 | Toy, E. P. Shetter. ee ea ee 507.951 in Brass or Iron that you want manufactured 

Milk cooling epperetus, 8. M. Heulings 7,13 | Trace attachment, _ ae 507,645 in quantities, write to THE Jones Bros. ELxEc- 
ill. See Grinding one crushing mill. fort Trap. Boo SY stat 507,964 Ww C 

Mine galleries, tunnels, etc., apparatus for bor- Tray, jewelry, E. fertheimer....... 30-~ 

ing, F. Dunschede 507,891 Trolley wheel guard, Akarman & Le Noir -» 0,641 TRIC Co,, 28-30-32 ost Vourt © St., Cin’ti, O. 

| Miverts apparatus, &. F. Foss a") ‘ ° ory Trolley wire wo onpe = 3. + inte 
itering machine, adjustable, suscher .. 07,742 | Trolley wire switch, G uben... oe A 
Molasses gate, W. H. Clemes 507,527 | Truck, car, J. Taylor.............. abtatial 507,855 [ CATALOGUES FREE TO ANY ADDRESS 
Moulding knife, A. Hokanson ... 307.540 | Tube cleaner, W. F. Brad eA . WS 
Moulding machine, G. C. Avery . WiSTT | Tubing, flexible metallic, K. Bowley.. . RST 
Mortising machine, A. 8. Wagner ... OT 571 | Turning mrs tics” A 0. » EaseenSteeeR.. .. O69 
Motor. See Electric motor Type case, D. Oa enenhnntetetinsaeoetanmediindn 507,718 
Motor, Walker & Bedford --~ 78 Typewriting . D oe» OT, 726, SOI, 727 
Mower, lawn, L. C. Clark - 07,579 | Typewriting machine, ; 7s Toomey cousuiseean -. 507,368 
Mower, lawn, G. W. Jennings. ...... --» 07,508 Umbrella, folding, Grove & Lillard...... pedbpoat .. 308 
Mowing machine, J. Beermaker on . » 922 Umbrella, folding, J. K. Loree.... sathee .. 758 
Music leaf turner, F. ." one ise pf -4 Vaive, air, is -. are... seeaaveenindl os 4 
Nut tapping machine, BE. T. Gilbert eupe wT, Valve, air, Way | ae ee A Seuan Gmaenenan 
Nut tapping machine, screw, F. 8. Cook «-«. 07,972 | Valve, beer tank, A. Schneider................ es | ICE-HOUSE AND COLD ROC »M. _—BY 
Nut wrench, T. C. Lippitt OT.37 | Valve for air and liquids, eekteak, J.T. Lang- R G. Hatfield. 6 A directions for construction. Four 
Oil box, self-regulating, O. P. Jervis cveees SOTTO POPE... 0-00 esevneees ccreeeerereee net peruse cececenees 507.661 engravings. Contained in SCIENTIFIC AMERICAN sur. 
Oe ace, dee Pik, tial om ines Valve See ane Cf aay emmapesseen, < J. B. Grist...... ie | PLEMENT, 59. Price 10 cents. To be had at this 
Opera glass holder. ta we . a. Valve gear, ¢ eS ae e ve 
Cphthalmose ope. A w. 0. Roth 964 Valve spindle, F.C. Rockwell. : Sor 4 office and ‘wen all newsdealers. 
Overfiow, alarm, W. E. Vai vooee Mae Vehicle runnin x80 : . | 
Packing case, D. F. Griffiths ‘ . Os Vehicle, two-w ied. B B. A. Davis........ 507.788 | if you want the best “CHUCKS, buy Westcott’ 8 
Padlock, D. & L. Waine 57,948 Velocipede chain gear, cover or case for, e Giant poune Grip 
Paint and cement, fre and waterproof, (. M. Z BOMOERGE 66 Gio oc now sinsiccccccs sccccescccse. ccsccees 507,670 Drill cks, 

Moore ‘ 5,745 v eneer cutting nite, St PI nance peanncnetd 507,718 

Pan. See Ash pan. apparatus for TR. A the rolling of, J. Improved. 
Paper. apparatus for producing marks upon, G. I. oT Thornycroft seensbotebaczoosscucgensscoences 4 Oneida Drill 

| P. Barnes. . 07,008 Vitreous substances for making metallic connec- Chucks, Cut- 
Paper box machine, 8. R. Robinson - 507,961 tions thereto, treating, Doulton & Slater basecs 4 ting - of 
Paper boxes, machine for covering, M. F. Wiison 507,06 | Wagon ranning gear, W. H. Smith...............-« 563, Chucks, Scroll 
Paper cutting machine back gauge, Bogart & Washer. See Axle washer. Com bination 

Nesmith 607,963 | Washing machine, J. Farlow.......................- 507 532 Lathe Chucks, Geared 
Papermaking and calendering machines, doctor Washing machine, P. G. Kirsch..................... 507,546| Combination Lathe Ch Plain Universal Lathe 

for, R. O. Moorhouse --» 57,74 | Washing machine, W. 8. Laney.................-- . 07,711 | Chucks, Inde jependen it Lathe ucks. Made i 
Papermaking machine, G. P. Barnes ST 643, Watch belance spring and collet, combined, J. Westcott Chuck ‘c 0. Oneida, Ne. Vos Ss. A. 
Papermaking machine, E. R. Marshall + DLT il A EE A Ask for catalogue in English, French, Spanish, or German. 
Paper tubes, machine for mekioe, ~! Spengler... fovies Wate. Gemagnetit qarige. | F. M. La Boiteaux. 507.912 RST PRIZE AT COLUMBIAN ixposirion, 
is attern mac shine, differential, R. Cairns eee oe Water elevator, W. H. H. ¢ pbell. -- 
avement, W. Lake - wi Water heater, F. B. Pook... ........... 66. --..ceeees a 
Piano, electrically operated, L. J. Zimmerman.... 507.708 | Water purifying a tus, P. Ball... eas - HTT | : TS A! 

Piano or organ attachment, J. W. Carter 507,383 | Watering live , apparatus for, O. H. Flagg.. 507,534 | 

Picket barbing masons. i A. Paine.... nie Weather strip, J. C. Ohaver.......... sgseeenentes - ee | ate. 
Picture exhibitor dove 7 Weigher, rotati rain, D. Drawbaug coseeee @ 

Pictures pqgerases for automatically displaying, Weigher, rotesing grain, J. R. Jobns coeceeees ISM) ed M c RQ E 5 s 0 RS & 

Cook & Marr 5.785 Wheel. See Fi Fifth wheel. Metal wheel. | = 
Pin. See Clothes pin. Whitletree hook, McBean & McBurnett.. ~-+ 507,665 | 
Pipe. See Sheet metal pipe. Tobacco pipe. Winding textiles, wpochine 1 for, G. 8. Currie 507,528 
Pipes, electrically operated machine for mould- Window, P. E. Giafcke.............. a = =— 

ing clay or cement, R. Boeklen . 07,671 | Window’ screen, J. Rich........ sin enna .. SOBRE | 
Pipes. roof collar clamp for vent, Berger & New- _.. | Window sereen, C. W. Rodecker..................+ 507,755 

man . HITT] | Window screen, C. E. Schofield................-++++ 507,848 
Planter, seed, F. W. Oblinger --« 1,924 | Windows, means for the prevention of condensa- | 
Plaster, ete., composition for, B. D. Stafford 5UT 942 SMUG DI inns susccccagecessosedninail - a ieanedeed ee mm a nme rere 
Piow, W. A. Keahey « D8 | wire fabric, C, OQ a ‘ ‘ 

Piow, Symmank & Matthijez Wit |) Wire mat. C. O. White... ........+-cceseergeceeseeees RS. A T TIO 
Plow coupling, + dotaecs or. Wire Ay Be of and soparst 2 for ce 

oe. Cane rimer , R91 ufacturing rectangclar mes' ‘earson b 
Plow, hill, . Grieve W6M Penn oepnepenaceswec team 507,750 aa be mt introd Household Utensils and tent 
Plow, side hill Stone Rean (ee : 4 Wire, sheave for bunching, ©. W. Vaugbn........ SOT, 97 nov eit a ace. 
Poo! bail. G. Ht Bure. . ' a a ir 0 Wrench. See nut wrench. W. H. “KERMAN & & CO., NAPOLEON, On10. 
*00! table rack and tally. > '. Goss ~. S900 a a 
Portable house, C. F. Hodsdon . 680 . 
Power converting machine, H. R. Gratiot ; or DESIGNS. GATES ROCK a % ORE BREAKER 
Power, system of electrical transmission of, C. J. 

Van Depoele «.. 901,945 | Bedstead, W. T. Mersereau. ...............cseeeseees Capacity up to 200 tons per bour. 
Preserving apparatus, fruit, H. |. Blits ...+. 501,778 | Bosom protector, M. Bend)............... . Has produced more ballast, road 
Press. See Brick press. Cigar press. Charm, watch, J. Jenkins................. motel. and brok ee more ore than 
Printing machine, W. Scott ~ 1,78 — handle, 1 — & Crosby, Jr.. soe all other Breace s combined. 
Protective system, electro, F. G. Storey et al...... 07,560 | Pen rack, W. J. Gilmore... ......+---ceeeeeeeeeeenee Sailders of High Grade Mining 
n | Puller See Stump paler . | = ln, CA. — gaqegece Machinery. send for Catalogues 

*ulleys, poking mine, C. C. Steck M72 whee ie 
Pump, W. E. Good 507 587 Trimming, J. Jacc ‘~ Saeeees CATES IRON WORKS, 
Pump, J. J. Hahn ag Valve casing, J. i. OPiercs 50 C Se. Clinten St... Chicage 
Pump drain valve attachment, 0. BK. Beardaley.. . Pe bests Sarees. Street, New York. 
Punch, portable electric, C. J. Van Depoele i i C, trank} n St. Boston. Mass 
"unch, ( Brooks > pies = 
. unc, hydraulic. fF. H. Stillman . , TRADE MARKS. 

*uzzie, G. H. Taylor . OT . 

> . Ale, extrects for making ginger, H. W. Weeks..... 23,765 ati 

Pyroxyline solution, L. Paget one 
Pyroxyline solvent and its compounds, Bors- Anodyne an i antifebrile prepasationn, C. F. Har- oar Friction Disk Drill. 

qneyer & P acet meer ; 7 anaes paren Shenae tatencon saaceeennsusensecesees am FOR LIGHT WORK. 

ullting machine, L. Schultz . 7.78 septics, J. D. D. DO FLONMTOIG......~. 6 as eenneees ‘ 
Rack, see Display rack. Pool table rack. on ra me -- 1-3: San Cm including lard and tallow, a same nua changed fem 9S 6 

astening, L. A. Miller eee. TSM Cann we gy» SOO - speed one : 

Rail joint. M. J. Pechin ae rn | Oh en eee See Sawee <f Derattms equal cals the 

ilway brake slack adjuster, H. Hinckley SOT 205 | POT oso wenn e nnn ennsee senses sare sos nase sess ceeece “Arills fen —— wee 
Railway conductor, conduit. J. W. Grantiand..... MEAN Coq roe for J aoa Peottes. Gaetel economy in time and great saving in drill 
Ratlway fish joint, W. Sandford ¢/ al...........--. BT 56 | Coe, or tmas f Lindoaer breakage. Send for catalogue. 
Railway froe clamp, F. C. Weir 2 “ <2 ites Denimas, biue, ~ 4 busetts Cotton . B, W. F. & JNO. BARNES CO., 

llway supply system, electric, G. T. BB. ..00 606 ¥ ’ a 
Railway support or substructure, 7. M. Price sees 50.088 ' — Northwestern ( onsolidated Milling 2, semen St., Rockford, atte = 
Railway switch, J. F. Hendrikson 507.616 | saeoes SC a pepppteme's cope 
Rallway switch, frogless automatic, J. H. Base- | poaeee and arape vines, * > ew... --+ 700 MP 

= sor | sguainen MN Fotney VANDUZEN *7e*" 

j : ; ; j 4 ~— Berry 
as 3 Sues, cevice for automatically stop- sonore | M dtcal com ~-4 4, Ly of nervous om See _— Wind of Liquid. 
Rallway trolley, electric, G. A. Huben . S78 a ee a ert Ae noe sg: SEP eR EE 
Ratchet drill, CT. Burr. 571 9s — rt oat foods, HO (Horaby's 70 Pe Onder, never Clogs nor 
Reaper or mower, A. Chambers SOT eas | ,,, Vatmeal) Company ...........----..-»-----+-;:+. " Every Pump Guaranteed. 
Recorder. See Sales recorder. Time recorder. ‘ Otis for mecbanical a and Soe Spee Parpeoes, cotton re | 10 oO SIZES 
Refrigerating apparatus, C. C. Gerlach On oats By sy tb mpany...... 6758, a 200 te 12000 Gallons por Heer 

pe wh nay me dise ;- St | Overcoats, Byck Brothers...................... e 
Re ee apparatus for discharging, . anon Papers and quedepen, writing, @. Bi Hurd & Com. 
Ragiaser. See Autograpbic register. Cash reg- Remedy tor corne. warts, bur ; s, and callouses, sie THE VAND 
Rein bolder. F. FE Lathru: .. me | FOLD . «5 oe cers ese cree ccrsserecessesecessss 
Retort lids, pressure Soviee for’ FV. Matton ; | Sheathing, packing, or filling paper, builders’, 8. 102 to 108 B. Second St. 
cocoa, ete., Grove P | Shoes for men and women. Ziegler Brothers 


Roasting apparatus for cofice 


SCIENTIFIC AMERICAN SUPPLE- 








& Lilienfeld 507 588 » 
Roof, W. R. Kinnear 607,545 | Firep. maple. Biles Sire Refining Com ENT. back ber of the SCIENTIFIC 
Roof snow guard and breaker, Berger & Rock... 507776 | © and car ponaten | effervescing Awanica® ‘Soppiewent can be had at this office for 
Rotary engine, 0. E. Morse 2 pee SOT8BD iW taro, Gull x Works it tne i a 764 10 cents. to be had of newsdealers in all parts of 
hater _ ougine, pump. and blower, A. F. “ sor. 780 Whisk?’ J. F. MeDonald & Company............... 3763 the os 
Rotary steam engine, C. Kettron -** TAB Wines, unfermented, C. H. Howe & Company 
Safe, distiller’s, Mutter & Dawson | —_— a 
Sales recorder and cash dr: . I, E. 
. Wood : aS cae Clawer, mena. 5. © sors | A printed copy of the aqoaitents jon and drawing of 
Salt or pepper bolder, ©. A. Parker ae ny patent in soe fos == ~~« — any patent in prin 
Sash cord guide, C. Wolcott 5 640 insted = noe 186%, = urn ed from this office for 
Saw set.J.P. Beck ” ores BR - , BT 
Seourer. See Grain scourer of “he patent desire and remit to Munn 
Screen. See Centrifugal screen. Window Broadway, New York. 
screen anadian 
Screw, wood, H. W Morgan aa tor aay of tho tnventions p= o- yy 


Seeding mchine, F. H. Ferris 


an 
Sewing machine, F. Doucet ak thee fase lint Provided they arestmpie ota cost of 0 
aT 


h will a tittle more. 
Sewing machine, L. L. Miller instructions address Munn & Co., & 
York. Other foreign patents may 


219 

‘ | 

ale 
Sewing machine feed, J. N. Kelly 1a | 
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fic Booka, ogues : , ¥ " 
Sole culars. the Whole covering every branch of Sci- s # w FOR 
° e applied to toe of the world who will tarnish his - é j | GENTLEMEN . 
t ne in any s . “. 
aduress. os é ° x 
BRO OS. = - Best Calf Shoe in the World for the Price, . 
y f hi e Proceedings ©: re- . ae vO 
foam it nly Eee Congress held in Chicago will be pub- - : Fine Calf Dress Shoes, $3.50, $4.00 and $5.00. & 
- a nautical —- 4 Se ae each , - i — 9 Farmers’ and Letter Carriers’ $3.50 
ut aero! . P Fe 
mont with reports .————- eer jons and * Shoe. Three Seles. Extension Edge. ? 
mas atone of eee son empranty fer We pages. oo : ue $2.00 Shoes for General Wear. Extra ‘ 
matter from foreign and domestic sources and ed » Boys and ¥ uths . 
mal'crars thereon. It will, in short, be a smal) paper : — and Yo wear the $2.00 and $1.75 School Shoe, x 
or ted exclusively to the fascinating oendoss of << : ‘or Ladies, $3.00, $2.50 and $2.00 Shoes. Best Dongola. § 
station, the interest, fe ora FORNEY af 47 bodes & W.L. Dongine Shoes are made of the best material, in all 
Low York. Subseription $1.00 per year, single copies % the latest styles, and sold by shoe dealers everywhere. 
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NOTICE. 


MINISTRY OF PUBLIC WORKS, 


Catro, EayPprt. 
The Exyptian Government puts up to ad udication 
the construction and working of a tramway line of nar- 
M ah M leh un eb. 





ow gauge from 
paar its braneh lines, on the conditions of the act of 
concession and the specification, copies of which will be 
forwarded to these who apply for them by letter ad- 
dressed to the Minister of Public Works, Cairo, 

ogfers will be received at this Ministry up to noon on 
the Ist February, 1804. | 

Persons tendering should indicate the width of the 
line, and all other dispositions relative to the type of 
permanent way and rolling stock, and the term for 
ch they require the concession. This term may not 








whi 

exceed forty years. | 
The Kxyptian Government reserves to itself the right 

of selecting and accepting whichever offer it prefers, or 

of rejecting any offer, however advantageous it may | 

appear to be. 





WELL DRILLING MACHINERY, 


MANUFACTURED BY 
WILLIAMS BROTHERS, 
ITHACA, WN. Y., 
Mounted and on Sills, for 
deep or shallow wells, 
with steam or horse 


Send for 
Catalogue. 
ADDREss 


WA Williams Brothers 


ITHACA, N.Y. 
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WANTED-4 manufacturer of Bright Cold-Rolled 
Steel wishes to correspond with parties 
owning or controlling ented novelties which could 
be manufactured out of this material. : 
Address J. G.,. Box 773, New YORK. 


Oi. WELL SupPLy Go. 


91 & 92 WATER STREET, 
PITTSBURG. PA. 
Manufacturers of everything needed for 


ARTESIAN WELLS 


\ for either Oil, Water, or Mineral Tests 
Boilers, pee, Five, On 
Drilling Tools, ete. Illustrated 


catalogue, ¢ lists, @ 
count Kocte on request. 
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CE BOATS. A COL- 
f interesting letters to the editor of the Sci EN- 
AMERICAN on the question of the s i of ice 


CITY OF 1 


VELO 
ectior 

TIFK 
boats, demorstrating how and why it is that these craft 


Sal! Taster (han the wind which propeisthem. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. ce 10 cents. 
I) be had at this office and from all newadealers. 


THE TRIPLE ACTIN 















protect you against high prices, 
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when nextin need. Sent by 
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ENGINES, 
ALL SIZES. 


Dwarfs in size and 
Giants in Strength. 


Costs only 10 cents a Day 


per H. P. torun them, & 
Scarcely any attention. 


EVERY ENGINE GUARANTAED 


Write for pestiouiare 
nials. 


and testimo 
ATI, O. 





Mention this paper when you write. 


INVENTORS.—If you want anything made, write us. 
Correspondence solicited from mfrs. desiring to increase 
profits. The H. H. Franklin Mfg. Co., Syracuse, N. Y. 





5K USE, 
WeE MAKE THEMN 
J.B.COLT&CO. ' 

Ii6 BEEKMAN ST IBS LA SA E ST 
NEW YORK CHICACO.Iu 


The Orcutt Comp’y vse 


Corresp'd'ce Solicited. Chieage, 


ASK 
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> W.L. DOUGLAS 


Do You Wear Them? 

W. L. Douglas’ name and price is stamped on the bottom before they leave the JSactory,to 
Doing the largest advertised shoe business in the 
world we are contented withasmall profit, knowing that theextra value put in W. L. Douglas 
Shoes will give a continuous increase to our business, 
shoes makes the price to suit himself. He will charge you from $4 to $5 a pair for 
shoes of the same quality as W. L. Douglas $3 Shoe. The stamped name and price 
system ts the best for you, because it guarantees full value by the manufacturer, for the money 
paid, and saves thousands of dollars annually to those who wear W. L. Douglas Shoes, 

If you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
ail, Postage Free, when dealers cannot supply you. Take 
no substitute. Send for Catalogue with {ull instructions how to order by mail. 

Address W. L. DOUGLAS, Box 551, Brockton, Mags. 


ORO 


The Remington’ Typewri 


Experience, and Constant Improvement can make a Writing Machine. 
It is Simple, Well Made, Practical, Durable, Easy to Learnand to Operate. 


Wyckoff, Seamans & Benedict, * 
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The dealer who sells you unstamped 
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MAGIC LANTERNS 
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How To Make a Dynamo. 
By EDW. TREVERT. 

Illustrated with full working drawings. Capacity 14 h. p. 

Price l0c., postpaid. BUBIER PUB, CO., Lynn, 


This is 
—E 


UAKER CITY 


GRINDING MILL 
or CORN and COBS 
mM 





ED and TABLE 
EAL. 

for all mills advertised. 
cep the best and return 


A.W.sTRaU ¥ -Pa. 
jit Sete sh 


IEPLEMENT CO. Springfield, 0. Ter’y West of Pr 


THE COPYING PAD.-HOW TO MAKE 
and how to use; with an engraving. Practica! directions 
how to yer the gelatine pad, and also the aniline ink 

| by which the copies are made, how to apply the written 
letter to spe pes how to take off copies of the letter. 
Contal in SCIENTIFIC AMERICAN SUPPLEMENT, No, 
43s. ice 10 cents. For sale at this office arid by all 
newsdealers in all parts of the country. 





7 Broadway, 
New York. 





per night. 

10 fight and pro- 

ne = fitable busi- 

ness. Magic Lanterns and Views of popular sub- 
ects. Catulogues on application. Part 1 Optical, 2 
athematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, SS Madison Street, Chicago. Ill, 








SHE CANNOT SEE HOW 
fou pe IT FoR a 






Before you Order and Subscribe to sane 
FOREIGN PERIODICALS 


STRCHERT. SI 
ahes Importer of Books and 
Branches.—LErpzic, LONDON, PARIS. 


“ECONOMY IS WEALTH.” 
Wockoukics 
Whe o M4 ndard machine made 





D |XCHICA@Q, TLLy 


ad > N. ¥., 
0 Breadway Set aale, 








‘Parsons Horological Institute. 
earn the Watch Trade 


S Engraving and Jewelry Work. | 


PARSONS. IDE & CO G2 Circular free. 
302 Bradley Ave., PEORIA, ILL. 


NPR FN=183 
pent 











CHARM AGENTS 
b & Store’. 
Catalogue of 1000 new articles Pree, 








ROBERT H. INGERSOLL 
65 CORTLANDT 8T., SEW YORK CITY. 


| construction of the Sodam dam and methods adopted to 


$1.00 per gross. THE ES 





G3 Send for Catalogue, 
Address N. TYPEWRITER ©O. 
611 Washington “treet. lioston, Mass. 
Mention Scwntific American. 





WATER-TIGHT MASONRY DAM. 


Construction of.—By Walter McCulloh, Jr. Details of 
make it perfectly water-tight. With 4 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
914. Price lcents. ‘To be had at this office and from 


lease send for estimate to | 


Al 





all newsdealers. 


n, 

whether an invention probably is 
tentable by writing to Munn & Co. 
munications strictly confiden- 
tial. A handbook of patents and 


how to obtain them 


PATENTS) | 


taken through Munn & Co. receive 
special notice in the Scientific Amer- 
tcan. 
elegantly illustrated, has the largest 
circulation of any scientific work. 
Sayear. Specimen copies free. 
Address MUNN & CO., 
New York, 31 Broadway. 





AJ "J 7 
THE MODERN MARINE BOILER.— 
By A. B. Willits, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New York, with a plea to inventive minds for the pro- 
duction ofa type of boiler which shall do away with the 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute that will 
form the duties of ~~; Qe and p.-— 3 guszace 

tly. Contained in SCIENTIFIC ERICA? TP. 
bf No. NS . Price cents. To be had at this 
office and from all newsdealers. 











For Cotton, Oi) & Rice Mil 
Mining, Gas & Water Wks. 
Tron Plates & Cylinders fo 
tilators, Oil, Gas & Vapor 


TAA 
‘ 


PERFORATED SHEET fsY 4) a 4 
My heeah an tall Cin af Sia 
r Screening Ore, Coal & Stone. 
“toves & all special purposes. , 


G PERFORATING CO 





»sphate & Fertilizer Wks. 
Cleaning ach’y, Steel & 
For Filters, Strainers, Ven- 


Perforated Tin & Brass. 





N IDEAL STUB Pent nate 
specially EA 
eae ohn one a STUB PEN. 


Esterbrook’s Jackson Stub, No 442 
8 Tour STATIONER FOR THEM. 
TERBROOK STEEL PEN CO 


INK HOLDER and a DELICHT to 
Price, 
+5 26 John St., New York. 





Or qualify to take charge of 
voting your idje boars t© Hem 
ENCE SCHOOL OF 

know how to read and 


MAKE YOUR- MEGHANICAL ENGINEER OR DRAUGHTSMAN ; 


or to superintend the manufacture of machinery, by de- 
e Stndy by the method of THE CORRES POND- 


MECHANICS. 
wri Moderate 





Scranton, Pa. To begin, students need only 
charges. Send for FREE Circular. 











ASS, | 


fer. 









C— %, LAIN OF SPLIT 
he ore (DUPLNGS 
PuaLL VS 
Ve se 
OCouvrtn Saarrs 
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Rubber Rolls and Wheels. 


Power Wringing Machines, Drying and Ventilating 









Fans. All styles of Trucks made to order. Catalogues 
free, GEORGE P, CLA, 
Box L., Windsor Locks, Conn. 
3 = WICKEL 
gy £ AND 
2 é ELECTRO-PLATING 
Ps S Apparatus aad Material. 
bo : THE 
&> > Hanson & Yan Winkle Oo. 
= } Newark, &. J. 
=. © 8! LIBERTY 8T., N. VY 
~ = BS. CANAL STREET, 
s ¢ CHICAGO 





As an expert machinist, { am free to 
own that I think the machinery | make is the 
very best of its kind. 

I spare no pains or cost to make it so, 
customers tell me I succeed. 

Let me send you a catalogue. 


| _ Catalogues: A, woodworking mach’y; B, mach’y for 
brass, ivory, horn, ete.; C, shaft’g, pulleys, hangers, ete. 


P. PRYIBIL, 4% SO) W. dist St. NEW YORK. 


The AUTOGRAPHIC 
REGISTER. 


A taber-Saving 
Business System, 
Enforcing Honesty 
and Accurnecy. 
Chicago Autographie Register (o 

150 E. Monree #treet, 

CHICAGO, ILL. 

Send for catalogue & price let. 


My 













LIGHTNING CONDUCTORS. —A 
valuable and exhaustive paper giving Reynold’s instruc. 
tions for erecting and testing lightning rods ootnined 
in SCIENTIFIC AMERICAN SUFPLEMENT. No, 906, 
Price 10 cents. To be had at this office and from ali 
| newsdealers. 















EN GLOUCESTER CITY 
oF. YACHT 


CLAYsTORBENSEN GLOL 


DESIGNERS 4 BUILE 6 
LAUNCHES AND SAILING CRAFT 


Nd. 








NGINE CASTINGS - - - 
One-eighth to Two bh. p. Upright, Horizertel, 
and Marine. Illustrated booklet sent free on re 
ceipt of samp. Gas Engine and Dynamo Castings. 
Small Boilers. Experimenta! work for inventors 







ae 





A.J. WEED & SON, 106 Liberty St... New York. 


‘STEEL TYP 
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E FOR TYPEWRITERS 


Stencils, Stee! Stamps, Kubber and 

) Metal Type Wheels, Divs, ete. 
an Model and Experimental Work. 
Smal! Machinery, Novelties, etc., man- 
ufactured by special contract. 


New York Stencil Wks. 100 Nassau St., N.Y 





HYPNOTISM ; 





ite uses and abuses 

















How the asacience ts 
— acquired by any one. New illustrated book, just 
out, 31.00. 100 page pamphiet, 10 cents. Address PROF 
ANDERSON, 38.A., 182 State Street, CHICAGO. 
General or local 
Ladies or gents. Agents. $75 
a week. Exciusive verritory. The 


Dish Washer. Washes ali the 
disbes for » family {none minute 
Washes, rinses and dries ihem 
Yon 





without wettiog the bands 
push the button, the machine does 
the rest. Brighi, polished dishes, 
and cheerful wives. No soaided 
flugers nosoi ed handsor clothing 
No broken dishes, oo muss. Cheap 
durable, warranted. Oircuiarefree 


» Clerk No. 12, Columbas, 0 





W. P. HARRISON & 00. 


| 
| 
| 
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NTERNS WANTED Sr%c2EHe 
ARBACH & CO. 809 Filbert St. Phila. . 








STEREOPTICONS. 
MAGIC LANTERNS anpb 





ACCESSORIES, SEND FOR CATALOGUE 


To CHAS BESELERMaxer2IS CENTRE ST. 
NEW YORK. 








7 5 ‘ 

DIAMONDS, MANUFACTURE OF.— 
An interesting description of Mr. Henri Moissan’s 
method of manufacturing diamonds artificially from 
carbon and sugar by means of an improved electric fur 
nace. With 2 illustrations. Contained in ScIe~TrIriK 
AMERICAN SUPPLEMENT, No. 904. Price W cents. To 
be had at this office and from aj] newsdealers 


















THORSEN & CASSADY CO 


M1 & 148 Wabash Ave. , CHICAGO 

$8.00 
to 

$76. 
Lies 









“94 







te Goods. 
Send 6c in stamps for 
COMPLETE CATALOGUE. 
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ALANSON CARY ¢ 
STEEL 2 


W. 29°" ST 


RINGS 





NEW-YORK 


?8u USE GRINDSTONES? 
If so, we can supply you. All sizes 
mounted and unmounted. always 
kept a. Remmcnsees, je a 
Ay hy “es ty Oy 
The (LEVELAND STONE CO, 


2d Floor, Wilshire, Cleveland, 0. 














Sinn iemmuiins 


ORDINARY RATES. 
inside Page, cach insertion, - 75 centea line 
ftack Page. each insertion, «- - $1.00 a tine 





SH” For some classes Of Advertioements, Speetal and 
Hishet rutes are required, 

The above are charges per agate line— about eight 
words per line. This notice showa the widtb of the line, | 
ate type. Engravings may bead adver- 


and ie set in 2 

tisemente at if same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Pubiication Office as early as Thursday 
morning to appear in ihe following week's issne. 


ee FORCED PRODUCT. 


“Rocers’ Drive pereW. 


Patented May W, July 1%, 1887; 
July 10, 18; 
July 18, tame. 
It wil! turn like a screw 
into wood when driven 
with a hawmer, and 










It ia 


cheaper than will not break the 
& COMMON screw, fibers of the 
and, being codel ferry wood, 
ed, the entive surface 
has a metaliic skin. 

For applying steps to Bie - 
trio Light Poles, it has no supe- Lo 


rher 


ER” Send for samples te 
AMERICAN SCREW CO. 
PROVIDENCE, R. 1 


calles’ Rochester, N. ¥. 





PATENT FOR SALE. 


} 

The Aeberiy Cattle Stell Dy*tee for the enhumcement | 
of eumfort and cleanliness of milk cattle. Is simple, 
durable, end can easily be adjusted te almost any crib 

The Uv. &.. Great Britain and Canada letters patent for | 

sale. M. 8CHEMBRI, 96 Van Buren St., St. Paul, Minn. | 


Mm, Save 's Your Fuel 


By usiug our (stove pipe) RADIATOR. 


(it bas I cress tubes where 300 square 
nches of tron get intensely hot, thus ra | 
ing ONE stove do the Lay 8 of TW 

sea ventiats say you now bess FOUR on 
of coal or FOU 8 cards of wood to get the 
heat of ak kK. 75 per cent. being lost ap the 
ebimney. This terention sares most of this. 
“end poeta! for proofs from prominent 
wen o !ntroduce our Radiator, the first 
order from each neighborhood will be filled 
at wholesale rate, thus securing an agency. 


Write at once 


ROCHESTER RADIATOR CO. 


2OG* Mtate Street, Rechester, N. VY. 


bd Gold and Stiver Watches, ~~" 
i pitcgeten, Gone ons and Pistols, Carts, 
agees, (Carriages Safes, 
he. Hormone, Cart pS mg =) 
Acrordeons, =, Pines, 
(aah Drawers, me 
Letter Prewees, Jack Serewe, Trecks, Anvil, HayCutters, 
Prem Stands, Beaks, Vhres, Drifis, Head Plows, 
Lave Bowrrs, t Heeders, 
Carn Sheliers, Haed (arte, barges. Serapers, 
wat Bloa, Wrivgers, —— sa we, Steet Sinks, 
raise 


trow Kare, 
Way, steed, Blevat rRaliread, Platform and Counter $ALE. 
1 8 “feferson Ot “C ToAGo scat 0. jn henge, 


HITTING _ MACHINERY © 


Knitted underwear ta in ¥ te in vorue. The best 
machinery for ite manufactare, such as 


SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 
are made by SCOTT & WILLIAMS, 


2077 EF. Camberiand treet, 
Ketablished 1B Philadelphia, Pa., U. 8. A 

















Toner TE Motor of 19 Century] 


Can be osed any piace, to do an) 
wrk, aad by anvens, No Boll- 
er No Fire! NoSteam! No 


/ Ashes’ No Genges! No Bngi- 

>) heer A perfectly safe Motor 
for all places and purposes. ( vs! 
of eperateon about one cent on 
Jan orach wm dicated hore powe 


4 For circula: address 
Ser neces > CHARTER GAS ENGINE CO. 
MMP LENT ha reTy P.O. Hox ls. ™terting. til. 











SCIENTIFIC EXPERIMENTS. — DE 
aeription of some simple and easily performed scientific 
experiments, Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
cum of the amaies of a triangl- omnes of the sphere. 
with 6 Winetrations < ontelned jp SCLENTIFIC AMERI- 
CAN SUPPLEMENT, No. =75. Price 1 conta. To be | 
had et this offtes and from al! newsdeatern. 





PELASEY'’S 
Kxpanste e Pachkings 
for Steam ater & Ammonta 
are best and cheapest. 
DELANY'S 
Metallic Gaekete and 
Flanges 
make ever\asting joints. 
oY, Delaney & Co. Mf 

Fowler Ste, Mirwaukee, 








Scientific American. 


The COMPTOMETER Performs 
WY All Arithmetical Problems 


Connected with accounting and scientific computation 
ata saving of sixty per cent of time. It insures abso- 
lute accuracy and relieves all mental strain. Foots 
scattered items just as well as regular columns. Many, 
after ty Ra Comptometer, have purchased two, 
three and 

Mr, 1. Dp Biliott, Assistant Cashier Farmers’ and Merchants’ Bank, 
, Mo., writes: “I consider it the greatest labor saver for 

Say ever ou the market.’ 
r. —* Hartford Fire Insurance Co., writes, 
“We feel that we could not dispense with it without causing us great 


inconvenience.’ 
Mr. A. S. Van Sandt, Clarinda, lowa, writes: “I think it the only 





specific for office headache, and hope those afflicted may obtaiu the relief 
Thave." No AGENTS. WRITE FOR PAMPHLET. 
FELT & TARRANT MFG. CO. Cmicaco. 


62-66 Kiimors Sr.. 








Be Scecrnic uchtine Aer ge eT 


H. W. JOHNS M’P’G CoO., 
ASBESTOS 
ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 
NON-CONDUCTING AND INSULATING MATERIALS, 


87 MAIDEN LANE, NEW YORK. 
Chicago. Philadelphia. 








Jersey City. 





TS WANTED hon NE TOOLS in Every sop habitat [R0 


CATALOGUE C.HLBESLY & Co. HWM! 1H Hl 
AND AGENCY. HICAGO, ILL.U. crate 




















{THE GRIFFIN Mi 


The Only Perfect Pulverizer 






OF 


PHOSPHATE 
ROCK, 


FOUNDRY 
FACINGS, 

And All Other 
Refractory 


OFr 


QUARTZ, 
GOLD 
OR SILVER 


ORES, . 
PLUMBAGO, 


PORTLAND 
CEMENT, 


Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock, 1} to 2 tons 
per hour on Portland Cement, Quartz or Ores, depending on 
hardness of material to be pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. 


No JOURNALS IN GRINDING CHAMBER. BALL RIGID ON SHAFT HAVING DIRECT 
POSITIVE ACTION ON MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMOUNT 
or PrRopvcr. If 18 ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS TO 
CONSTRUCTION AND CAPACITY FrRst COST, WEAR, AND OPERATING EXPENSE MUCH 
LESS THAN STAMP MILIA. LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATE- 
RIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 


Correspondence solicited, and illustrated de. 
scriptive pamphlet furnished on application to 


BRADLEY FERTILIZER CO., 92 State St, Boston, Mass. 
















































WATER MOTOR, $5. ani 
OTOR. $>. Raia 


eee Ln CIANT 
i RUN YOUR 
SEWING MACHINE 
ane other Light Machinery. 


APPARATUS 

















so # work deme in a day. 
> Pommbeng Required. 
Saticered free on receipt of price, 
For Printing Py Lathes, 


ofiee Milis, lew 


weaning Meine ee ares DIFFUSION BATTERY FOR SALE. 


mas Gardens, 
ee eee Water bees bee Ten Cells of 4 gallons, with all connections. 
+ Md. | JARGER BUILDING, 18 Mulberry Street, N. Y. City. 





© eNOTENENT THe ORDER OF THE AGE.” 


The Smith Premier <a 


a 
Embodies the most Progressive Mechanical Principles. ? 
All the Essential Features Greatly Perfected. 5 
Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. = 
All type cleaned tn Ten Seconds without Soiling the Hands, & 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
Ve bave % branch offices in the principal cities throughout the United States. : 


ELECTRICITY *K IN Ke MINING. 
| etectrte Locomotives, Drills. Hoists, Pamps. ete. Electrical Transmission of Power »ver 
Long Distances, Highest Awards at the World’s Fair. Write for our Illustrated Folder, 
GENBHRAL BI. BOCTRIC SOTEP ATE, 
Pas AL SALES OFFI E. 











dams éo+e oA fi. te Ay iakns eG 
seecccccecees Cincinnati, O. © - Pe 
ebbebee vc cbesbeedape costs Atlanta, Ga. | F dee 

San Franciseo, Cal. | ie Temple. . 


[NoveMBER 11, 1893. 


CASH frsnnnd Moog ay teeing Sesser 
Aria Dal Se mp 


125 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

“The patent itself is for the mechan- 
ieal structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
duetive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest. the 
plate; the sixth, of a sounding box as de- 
seribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used.” 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover fanda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 
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ESTABLISHED 1845. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Vear. Including Postage. 
Weekiy—52 Numbers a Vear. 

This widely circulated and <piendidly thustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Arehi- 
tecture, Agriculture, Horticulture, Natural History, 
ete, Complete list of patents each week. pit 
Tern of Subseripiien.—One copy of the Scten- 
Tirvtc AMERICAN will be sent for one year—S2 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 

publishers; six months, $1.50; three months, $1.00. 

Clubs,.—sSpecial rates for several names, and to Post 
Masters. Write for particulars. 
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